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Purely Personal 


It is just twenty-one years ago since we were 
appointed to the Editorial chair of THE FOUNDRY 
TRADE JOURNAL, the appointment being conse- 
quential upon a decision by the proprietors to 
issue the JOURNAL weekly instead of monthly. 
Moreover, it was decided to incorporate with 
it “The Iron and Steel Trades Journal,” pro- 
bably the oldest trade paper in the metallur- 
gical industries. THE FOUNDRY TRADE JOURNAL 
commenced publication in 1902, and has reached 
its 1,318th issue, of which we have been respon- 
sible for the production of about 1,188. During 
the whole of this period only on one occasion 
have we failed to publish, and that was during 
the general strike of 1926. A curious mimeo- 
graphed issue appeared during the second week 
of the strike. Thereafter, the JoURNAL has regu- 
larly been published at 12 o’clock every Thurs- 
day morning. 

During the first few years, we studiously 
set out to acquire a full knowledge of the great 
industry we had the honour of serving. This 
was no easy task, and we readily admit that 
we are still learning. However, by 1923, we 
had formulated certain policies, which we have 
continued assiduously to support ever since 
with real success in some cases and dismal 
failures in others. Our outstanding failure, and 
the one to which we gave so much time and 
effort is international co-operation amongst the 
world’s foundry technologists. The presenta- 
tion of a Paper at the Blackpool Conference of 
the Institute of British Foundrymen, on behalf 
of the American Foundrymen’s Association by 
the late Mr. Elliot, created an urge within us 
to extend co-operation to embrace the whole 
of the manufacturing countries of the world. 
There is some satisfaction to be gained from 
the fact that during the last two decades several 
hundreds of high-grade Papers have been sent 
from one country to another, and some dozens 
of international gatherings of foundrymen have 
been held. The sinister machinations of Hitler 
and his gangsters have brought all these efforts 
to nothing, and have debased what we judged 
to be sterling friendships into spurious contacts. 

The next and most important plank in our 
policy was to give unstinted and enthusiastic 
support to the Institute of British Foundrymen, 
and here we have nothing but complete satis- 
faction to record, as the Institute has publically 


shown its appreciation in bestowing upon us 
several of its major honours, and its members 
privately by the bestowal of numberless unre- 
corded kindnesses. An outstanding feature of 
our policy has invariably been the creation of 
what we originally called a “voice” for the 
industry. Consternation and not a little well- 
intentioned invective arose from our first leader 
on this subject, to which we gave the rather 
blunt title of “A Commercially Voiceless In- 
dustry.” The then President of the National 
Ironfounding Employers’ Federation—the late 
Mr. Oliver Stubbs—invited us to meet his 
Council to exchange views on the subject. After 
hearing all that could be said, we were still de- 
termined to follow the precept of Joseph Cham- 
berlain, and insisted that “ What we have said, 
we have said; we withdraw nothing.” The im- 
posing list now appearing regularly on this 
page shows in no uncertain fashion that the 
leaders of thought within the foundry industry 
to-day have now fully endorsed the policy we 
formulated so many years ago. 

As a rider to this policy, and well knowing 
the great diversity of interests within the in- 
dustry, we have consistently advocated the 
creation and compulsory usage of a nationally- 
unified costing system. Moreover, we shall con- 
tinue in its advocacy, because we see in it the 
instrument for the control of the industry, 
whether it be for internal economic price-level 
maintenance or the conduct of negotiations with 
the Government departments and allied indus- 
trial organisations. 

Our policy for the technical education of en- 
trants to the industry has not been consistent, 
due to the profound impressions made upon us 
by conversations with such eminent education- 
alists as Sir Henry Haddow and Dr. Pickard- 
Cambridge. With increased knowledge of this 
very involved subject, dogmatic concepts have 
given place to agnosticism and passing eclec- 
ticism. We are not alone in our confession of 
existing in a state of mental flux on the sub- 
ject of technical education, and but few writers 
would wholly to-day endorse the statements 
they made ten or twenty years ago. 

These two decades of enthusiastic service to 
the foundry industry have afforded us much 
material satisfaction, and not the least is the 
possession of an extremely wide circle of valued 


(Continued overleaf.) 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our cor- 
respondents.]} 


Silicon-Bronzes 
To the Editor of THE FOUNDRY TRADE JOURNAL. 


Sir,—I was interested to see in Mr. V. C. 
Faulkner’s recent review of foundry practice a 
reference to silicon-bronze in place of gunmetal. 

In comparatively recent times there have been 
several mentions of silicon-bronze, and in many 
of these it is referred to as being a fairly new 
development. In this connection it seems to 
have been overlooked that there is a brief de- 
scription of the alloy and its properties in the 
L.B.F. Proceedings for 1930-31. The alloy which 
I therein described contains 4 per cent. silicon 
and 2 per cent. zinc, with a trace of phosphorus, 
and it will be noted that this does not differ 
very much from those which have come to the 
public notice since then. 

It is mentioned in my Paper that as much as 
40 tons of finished castings were produced in 
the year 1928. This was before the develop- 
ment of P.M.G. and other silicon-bronzes.— 
Yours, etc., 

J. ARNOTT. 

Cathcart, Glasgow, S.4. 

November 7, 1941. 








Purely Personal 
(Concluded from previous page.) 


friendships and no enemies! The width of this 
circle must surely have reached its maximum, 
embracing as it does foundry executives situ- 
ated as far apart as Benoni and Birmingham, 
Alabama; Melbourne and Chicago, Pretoria and 
Pittsburgh, Sydney and Owen Sound. 

The industry itself has become unrecognis- 
ably changed during this period. It has been 
partially mechanised, and technically reinforced 
on to a solid structure, mainly through the her- 
culean efforts of the Institute of British Foundry- 
men, especially since it came under the en- 
lightened direction of Mr. Makemson in 1926. 
Pure research, since 1922, has been grafted on 
to the tree of empirical knowledge, by the con- 
tinued efforts of the British Cast Iron Research 
Association. The fruit is already abundant, and 
those responsible well merit the confidence the 
industry has shown by providing them with a 
better house and more congenial surroundings 
for the conduct of their essential services to 
technology. 

Memories of this period must include the 
creation of the “ Equipment” Association; the 
participation in the organisation of exhibitions; 
a long series of Council and committee meet- 
ings; the hundreds of visits to works; confer- 
ences and congresses; dinners and luncheons, 
all with an ever-increasing tempo, as the organi- 
sation of the industry extended. Yet at this 
period of our majority we have but little time 
and perhaps less inclination to dream of the 
past. We have before us the not too easy task 
of mirroring every week the progress the in- 
dustry makes; guiding its deliberations to the 
best of our ability; cementing and reinforcing 
its many organisations: and giving that indi- 
vidual service to our readers and advertisers 
which is such an outstanding feature of our 
many and rather varied activities. Finally, we 
take considerable pleasure at this point to 
acknowledge with sincere gratitude the debt 
we owe to the proprietors and our present and 
past assistants for the unselfish help they in- 
variably have accorded us, so that nothing shall 
prevent our personal attention to the affairs of 
organisations within the industry and attendance 
at their meetings. 


FOUNDRY TRADE JOURNAL 


lron and Steel Institute 


The Autumn Meeting of the Iron and Steel 
Institute will be held in London on Tuesday, 
November 25. Discussion of the following 
Papers will take place:—‘ Apparent Relations 
between Manganese and Segregation in Steel 
Ingots,” by J. H. Whiteley (Paper No. 8/1941 
of the Heterogeneity of Steel Ingots Commit- 
tee); “The Application of Spectrographic 
Methods to the Analysis of Segregates,’ by 
F. G. Barker, J. Convey and J. H. Oldfield 
(Paper No. 7/1941 of the Heterogeneity of Steel 
Ingots Committee); and “‘ The Ladle Cooling of 
Liquid Steel,” by T. Land (Paper No. 1/1941 of 
the Steel Castings Research Committee (sub- 
mitted by Mr. D. A. Oliver)). The following 
Paper will be presented only:—‘ A Co-operative 
Investigation of the Factors Influencing the 
Durability of the Roofs of Basic Open-Hearth 
Furnaces,” a Report by the Open-Hearth Re- 
fractories Joint Panel (working under the egis 
of the Iron and Steel Industrial Research 
Council and the Council of the British Refrac- 
tories Research Association). 








Institute of British Foundrymen 


Lancashire Branch—The next meeting of the 
Branch will be held in the Engineers’ Club, 
Albert Square, Manchester, at 3 p.m., on 
Saturday, December 6, when Mr. A. E. Davies 
will present a Paper entitled: “ A Description 
of the Manufacture of Malleable Iron Castings 
by the Whiteheart Process.” The Paper will 
deal with the following points: —Raw materials; 
mixing of metals; types and advantages of 
various melting furnaces; methods of moulding; 
contraction and shrinkage of castings; normal- 
ising and annealing of castings; recent modi- 
fications of annealing; further heat-treatment of 
malleable castings. 


London.—Owing to unforeseen circumstances 
there will be no meeting of the Branch during 
December. The Paper promised by Dr. 
Pell-Walpole will appear in some other form to 
be decided. Mr. E. M. Currie is giving his 
cinema-illustrated talk in January, the date for 
which will be announced next week. 








Institute of Vitreous Enamellers 


A meeting of the Southern Section of the 
Institute was held at 49, Wellington Street, 
London, W.C.2, on Saturday, November 15, 
with Mr. G. H. Abbott in the chair. Progress 
was reported on the survey being made by 
members of the raw materials of the vitreous 
enamelling industry, felspar being the subject 
of current study. A consolidated bibliography 
of the literature relating to the felspar industry, 
its occurrence and mining, its chemical and 
physical properties, and utilisation in the 
enamelling trades, is being prepared with special 
reference to the work done during the last 
twenty years. The labour of surveying and 
correlating the literature is being subdivided 
among members. A further meeting will be 
held in December on a date yet to be fixed. 





“ Nickel” Bulletin 

The October issue of the ‘“ Nickel Bulletin” 
contains a number of abstracts of topical interest, 
most of American origin. These include work on 
the finishing of light-alloy die castings, the retard- 
ing effect of niobium additions on the annealing 
characteristics of copper alloys, the corrosion 
fatigue of nickel alloy steels, the value of bismuth 
as a free machining addition to steel, and new 
specifications for cast and wrought copper-base 
alloys and for electro-deposited coatings on non- 
ferrous bases. Copies of “ Nickel Bulletin” may 
be obtained. free of charge, from The Mond Nickel 
Company. Limited, Grosvenor House, Park Lane. 
London, W.1. 
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Random Shots 


The B.C.LR.A. are contemplating moving to 


“ 


premises “suitably accessible to the city,” trom 
which it is an easy conjecture that they are 
going further out into the country. One 


wonders if this is the latest recommendation of 
the Oxygen Sub-Committee, influenced, perhaps, 
by the annual report of the Anti-Glare Com- 
mittee? 

* ~ * 

Robert Louis Stevenson once bequeathed his 
birthday, for which, owing to age, he had no 
further use, to a little American girl who com- 
plained that as hers fell on Christmas day, she 
had no special day to call her own. The 
bequest was delightfully set out in the form of 
a pseudo-legal document, and failing her accept- 
ance of it, the birthday was to become the 
property of the President of the United States, 
As a gesture to the splendid aid of the 
Americans to the war effort, might not the 
people of this country bequeath to them their 
Christmasses, for which they have no further 
use during the war? Not bequeath them out- 
right, perhaps, but just lend and lease them for 
the duration, because what Englishman would 
willingly give up his Christmas pudding for 
ever? 

* * ok 

An advertisement in a local paper reads as 
follows: “Required by bachelor: board and 
quarters for a good time, in or within easy reach 
of the town.” It is felt by one who has suffered 
severely from “diggings” that this is just 
another case of anticipation being sweeter than 
realisation. 

* * * 

The teacher had been giving a lesson in 
elementary biology, and had explained, with the 
help of a mannikin, the position and function 
of the various organs of the body. The class 
was then asked to write an account of what 
they had learnt. This is how little Mary 
saw it: “There are lots of things inside the 
body. There is the heart, the stomach, and the 
intestines. There is also the liver, but Teacher 
didn’t tell us where the bacon is, though I 
suppose it is next to the liver.” 

* * * 

That evening Mother decided to tell her 
children the story of the Three Wise Men. 
Having described what she thought they looked 
like and something of the journey, she went on: 
“And they followed the bright star until they 
came to Bethlehem.” At this point the littlest 
One interrupted: “ It was a good thing that they 
had a star to guide their car in the black-out, 
wasn’t it, Mummy? ” 

* * * 


“Tt’s a hell of a life,” moaned the works 
manager over a gin and optrex or vortex or 
whatever-it-is. ‘“‘ Everything I eat is rationed, 
and everything I make is Russianed.” 

* * * 


Women engaged in civil defence work are to 
be issued with trousers as part of their uniform 
instead of skirts. It is hoped officially that by 
wearing trousers they won’t make many 
bloomers. 


so 
* * * 


Another enterprising firm is solving the rush 
hour problem by introducing staggered times 
for working hours wherever possible. At the 
same time they are informing the local police of 
their intention in order that their research 
workers will not be arrested as being drunk and 
disorderly when they are seen staggering home 
in “S” curves. 

* * * 


To save any further grey hairs, the punctua- 
tion of last week’s sentence is as follows: 

John, where Dick had had “had had.” had 
had “had.” “Had had” had had the approval 
of the teacher. “ MARKSMAN.” 
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Magnesium Sand Castings” 
CHARACTERISTICS OF FOUNDRY PRACTICE 


By N. M. BRISKIN, Laboratory Control, Magnesium 
Foundry, Ford Motor Co., Detroit 


Magnesium forms alloys with most of the 
common metals, yielding products with a wide 
range of properties. The composition of most 
of these alloys may be divided into two general 
soups: First, those having only one alloying 
addition—usually aluminium (10 to 12 per cent.) 
or zinc (5 to 6 per cent.). Second, the group 
with two or more alloying additions; these addi- 
tions usually include aluminium and zinc in 
varying proportions with other metals such as 
manganese, and sometimes copper, lead, cerium, 
or silver. 

A typical alloy in wide use for sand castings 
has the following composition: 6.00 per cent. 
Al, 3.00 per cent. Zn, 0.20 per cent. Mn, and 
balance Mg. This alloy is marketed under a 
variety of trade names and specification num- 
bers, both in the United States and in Europe. 
The Society of Automotive Engineers has 
designated this alloy as magnesium alloy S.A.E. 
No. 50, which will have approximately the 
following properties:— 





| Tensile | Yield 














Elonga- | 
| strength. | strength.| tion | Brinell 
Tons per | Lb. per | in2in. | hard- 
sq. in. sq.in. |Per cent.| ness. 
| 
As cast 12.0 5.3 | 5 | 50 
Heat treated 16.0 | “a | 9 | 58 
Heat treated | 
and aged ..| 18.0 | 9.0 | l } 


65 
These properties will vary somewhat with the 
method and time duration of heat-treating, but 
the values shown are typical. 

Alloys of magnesium have many physical 
properties equal to or better than those of 
aluminium alloys, and are inferior to aluminium 
alloys only in respect to hardness and com- 
pressive strength. Magnesium alloys, however, 
are susceptible to edge stresses and notch 
effects; that is, sharp corners and irregularities 
of the surface may easily be spots for fatigue 
cracks to start. For this reason, care must be 
laken in design to put adequate fillets on all 
corners and provide a good surface finish to 
the casting. 

The outstanding characteristic of magnesium 
is its strong affinity for oxygen at elevated tem- 
peratures. This is responsible for much of the 
difficulty in the reduction, melting, forging, and 
casting of magnesium alloys. Magnesium com- 
bines with atmospheric oxygen at about 650 
deg. C., and produces sufficient heat to form 
nitrides of magnesium with atmospheric nitrogen 
ibove 670 deg. C. Magnesium is attacked by 
most acids with the curious exception of hydro- 
fluoric. It is relatively resistant to ordinary 
lry atmosphere and alkalis but fails easily in 
salt-spray corrosion tests. Certain of the alloys, 
however, resist salt water corrosion more than 
others. A pickling solution of nitric and 
chromic acid gives magnesium a corrosion re- 
‘istant surface. Salt spray will penetrate this 
Coating in time, however. 


As molten magnesium on exposure to air 
rapidly forms oxides and nitrides of almost the 
‘ame specific gravity as the metal itself, these 
Secome disseminated through the bath and con- 
‘aminate the metal. For obvious reasons, melt- 
ing in vacuum or under inert gases is not com- 
practical. Therefore, some type of 


ist be used which will act as a solvent 


* Extraets from a paper in ‘‘ The Iron Age "”* 


for these oxides and nitrides. The base for 
the greatest majority of fluxes in use to-day is 
magnesium chloride. Other compounds are 
usually added, both to raise the melting point 
and sometimes to act as a cleansing agent. 
Magnesium oxide is occasionally added for the 
former effect and calcium or other fluorides for 
the latter. 


FOUNDRY PRACTICE 


The melting of magnesium alloys is usually 
done in oil or gas-fired furnaces. The ideal 
type of furnace for melting magnesium is the 
high-frequency induction furnace. The eddy 
currents produced in the metal by this method 
cause an automatic mixing of the alloy and 
prevent possible segregation. This mixing 
action also distributes the flux throughout the 
metal, cleansing it and depositing the impurities 
on the bottom and side walls of the crucible. 
Furthermore, this method allows rapid melting 
and the accurate control of temperature so im- 
portant in magnesium casting. It also decreases 
the risk of burning and the resulting oxide. 
This oxide not only means a waste of metal 
by burning but also may enter the casting as 
an inclusion. The economic feasibility of this 
method, however, remains to be proved in mag- 
nesium melting. 

Open pot melting is used mainly for remelting 
of magnesium scrap consisting of chips and 
turnings. It is also used to a limited extent in 
the manufacture of small permanent mould 
castings. This process consists of melting the 
scrap or prepared alloy in a large steel pot. 
A large amount (about 10 per cent.) of a very 
fluid flux is used to form a thin protecting 
film on top and a pool beneath the metal. In 
the manufacture of small permanent mould 
castings by this process, the metal is dipped 
from the pot with hand ladles. 

This method of melting is objectionable for 
sand castings for several reasons. First, when 
the metal is dipped out with hand ladles, the 
protecting layer of molten flux must be broken. 
This causes excessive burning of the metal sur- 
face. Furthermore, dipping ladles can contain 
only small quantities of metal and cool rapidly, 
making accurate temperature control difficult. 
Exposing too much surface of magnesium to 
the air causes excessive oxide and nitride 
formation. 

The crucible process consists of melting the 
prepared alloy in a steel crucible, rather than 
in a pot, and when the metal is poured, the 
entire crucible is taken from the furnace set- 
ting and carried directly to the mould. This 
eliminates excessive oxidation by reducing the 
amount of metal surface exposed to the air. 
The crucible process is almost universally em- 
ployed in the manufacture of sand castings. 
Some larger foundries use large melting furnaces 
(as large as 2,000 Ibs.) to get the metal into 
the molten state and then pour from these 
melting furnaces into the smaller superheating 
crucibles, each with its own furnace setting. 
The mould is poured from these smaller cruci- 
bles after the metal is superheated and cooled 
to the pouring temperature. 


Flux Additions 


Flux is dusted on the bottom and side walls 
of the crucible and over the charge of metal. 
The molten surface is kept covered with a skin 
of the flux until the entire charge is melted, 
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when the temperature is raised to ensure com- 
plete fusion of the flux. Stirring with an 
L-shaped rod then brings all the metal in con- 
tact with the flux, which dissolves all entrained 
oxides and nitrides and sinks to the bottom 
of the crucible. This dross is removed and 
more flux is added to cover the entire surface 
of the metal. Care must be taken not to add 
flux too soon before pouring and to allow it 
to remain on the metal long enough to dry 
thoroughly. The total amount of flux used will 
be approximately | per cent. of the weight of 
the charge. 

Although pouring practice in some foundries 
consists of holding back the flux in the crucible 
while pouring, common practice in America is 
first to skim off the flux entirely and then dust 
on a mixture of equal parts of sulphur and 
boric acid. The sulphur in this mixture protects 
the metal from the oxygen in the air and the 
boric acid prevents any moisture from reacting 
with the molten magnesium. This mixture is 
advisable because, while protecting the metal it 
volatilises and eliminates the danger of flux 
inclusions in the casting. 

Of the many deoxidisers that have been pro- 
posed for magnesium alloys, calcium is un- 
doubtedly the best. When added to the extent 
of 0.5 per cent., the alloys are quite free from 
nitrogen and oxygen, with both of which 
calcium has a very strong affinity. Calcium 
seems to have a very beneficial influence in 
providing an exceptionally clean surface to cast- 
ings, especially when insufficient protective sand- 
addition agents are present. In heat-treating, 
slightly higher temperatures may be necessary 
in order to obtain the same ductility in cases 
where more than 0.3 per cent. calcium has been 
used as a deoxidiser. 

Calcium metal is supplied in refined slabs and 
is added to the crucible of magnesium just before 
pouring by immersing a small weighed cube on 
the end of a steel wire. The wire is removed 
as soon as the calcium dissolves. 

In melting magnesium alloys it is necessary to 
superheat the metal about 232 deg. C. above the 
melting point in order to obtain fine grain 
structure. For S.A.E. No. 50 repeated experi- 
ments at various temperatures have shown that 
finest grain structure is obtained when the metal 
is superheated to 870 deg. C. and then cooled 
to the pouring temperature, which varies from 
770 to 826 deg. C., depending on the size of 
casting and thickness of wall section. Fracture 
samples taken at 870 deg. C. before pouring 
will give some indication of the final grain 
structure. A coarse-grained fracture indicates 
that the metal should be held longer at the 
superheated temperature. 

Most magnesium alloys melt at approximately 
610 deg. C. But at the melting point, and up 
to about 760 deg. C., magnesium has very low 
fluidity. Furthermore, magnesium forms a 
viscous oxide film over its surface which also 
limits its fluidity. Consequently, the metal must 
be poured at a temperature sufficiently above the 
melting point in order to obtain the fluidity 
necessary. Superheating or pouring at too high 
a temperature, however, increases the risk of 
burning, and the resulting oxides and nitrides 
formed. 

These oxide films which form at higher tem- 
peratures may be washed into the mould at the 
beginning of a pour and remain in the down- 
sprue or gate, restricting the flow of clean metal. 
The effect of this restriction may be sufficient 
to cause misruns. Casual consideration may 
place the blame for these misruns on cold metal, 
when actually, in these cases, the metal was 
overheated. 


Moulding and Coremaking 


As molten magnesium readily decomposes 
water, a magnesium alloy poured into an 
ordinary green sand mould will be eiected with 
a force almost amounting to an explosion, due 
to the great volume of hydrogen liberated from 
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Magnesium Sand Castings 





the moisture. For many years perfectly dried 
sand moulds were used for magnesium castings, 
but without marked success. Prolonged drying 
will drive off moisture from sand, but the water 
of hydration of the clay bond still remains. 
Driving off this combined water by drying at 
higher temperatures would destroy the bond 
and the mould would crumble. It was these 
difficulties that hindered the development of 
magnesium in the sand cast form for many 
years. 

Even moisture from air filling the pores of 
the mould will react with molten magnesium. 
Filling the mould with a gas such as hydrogen, 
carbon dioxide, or sulphur dioxide, all more or 
less inert to magnesium, does not keep the steam 
from the mould from coming in contact with 
the metal. Various volatile materials were tried 
with varying degrees of success. Among these 
were pitch, naphthalene, and volatile organic 
salts such as ammonium oxalate. It was finally 
found necessary to add some agent to the sand 
that would surround each grain of moulding 
sand with a complete surface of some substance 
inert to magnesium, preferably with a strong 
affinity for oxygen and water, and of such a 
nature that while freely penetrating the pores 
of the mould it would not readily escape. The 
desired properties were found in a mixture of 
sulphur and boric acid. The proportions of 
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form volatile boron trioxide, the acid anhydride, 
which condenses as a hygroscopic, glassy solid. 
The vapours of boron trioxide formed in the 
mould act similar to those of sulphur except 
that, instead of reacting with the oxygen from 
the air, they react with the steam and water 
vapour in the pores of the mould. 


DEFECTS 


Although there are several other troublesome 
types of defects found in magnesium castings, 
by far the greatest cause for rejections is that 
of shrinkage. Therefore, it is imperative that 
ample gates and risers are provided. In some 
cases the weight of the gates and risers neces- 
sary may be three to four times the weight of 
the clean casting. 

As in the case of other metals, shrinkage 
arises (a) in the liquid condition, (b) during 
solidification, and (c) in the solid state. In 
homogeneous alloys composed entirely of solid 
solution, contraction is only external. But in 
eutectiferous alloys, where there are other 
elements and compounds precipitated in the 
grain boundaries, there is, in addition, an 
internal shrinkage due to the eutectic. These 
intergranular shrinkage voids are generally re- 
ferred to as “ micro-shrinkage.” To the naked 
eye an area of this micro-shrinkage has no 
different appearance in fracture than that of a 
perfectly sound casting, except in extreme cases 
when a faint yellow discoloration in the frac- 
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pearance of dark spots and may be caused by 
unsound filling of the mould due to a laci of 
fluidity in the metal or insufficient risers. The 
cause may be that the metal was too cold to 
give the necessary fluidity or that it was con- 
stricted in small gates and cooled before the 
microscopic constituents were uniformly 
diffused throughout the metal. In either case 
the result is the same—the intermetallic com- 
pounds and eutectic in the grain boundaries 
solidifies less rapidly than the surrounding 
grains of pure magnesium, shrinking and leav- 
ing voids in the boundaries. Insufficient or 
improperly placed gates, risers and chills will 
cause this type of defect. The casting does not 
necessarily have to show “shrinks,” “cold 
shut,” or “misrun” spots on the surface to 
have this type of micro-shrinkage. Whenever 
insufficient metal of the proper fluidity passes 
through the mould this type of porosity will 
result. Figs. 2 and 3 show this micro-shrinkage 
of the first type in X-ray prints. 

The second form of microscopic porosity is 
caused by turbulence or unquiet filling of the 
mould due to the shape of some particular spot 
in a casting or gate. This type of defect 
usually shows up near an improperly designed 
in-gate, near a sharp corner, in a thin section 
at the base of a heavy riser, or in thin areas 
between heavy ones. In X-ray prints this 
porosity due to turbulence appears in more con- 
centrated clouded areas as compared to the 





1.—MICRO-SHRINKAGE IN S.A.E. ALLOY 
No. 50 


The cracks and voids of microscopic dimen- 
sions (black areas) between grain boundaries 
are due to shrinkage of the eutectic. At 100 
diameters. (Slightly reduced.) 


Fic. 


this mixture and the amount used varies in 
different foundries. Excellent results are now 
being obtained with the addition of a mixture of 
2 per cent. of each to the sand. 

Other compounds, such as fluorides and 
fluosilicates which liberate hydrofluoric acid 
when in contact with hot metal have been tried 
as sand addition agents, and are now in current 
use in many foundries in this country and in 
Europe, particularly in Russia. Since hydro- 
fluoric acid gives off extremely acrid fumes 
which are toxic in nature, attempts have been 
made to eliminate the use of fluorides and fluo- 
silicates entirely by the use of only sulphur and 
boric acid, with decided success. 

When molten metal is poured into the mould 
it instantly vaporises the powdered sulphur in the 
surface layer of sand, forming a protecting layer 


of vapour between the metal and the moisture. 


in the sand. Any air present combines with the 
sulphur vapour to form SO.. This vapour 
is sufficiently fluid to penetrate the pores of the 
mould and surround each grain of sand, but 
being heavy does not easily escape and is con- 
stantly replenished by the gradual vaporisation 
of sulphur deeper in the sand as the heat pene- 
trates the mould. As the casting cools off most 
of the vapour condenses in the sand, so there 
is little loss of sulphur. 

Boric acid upon heating gives off water to 


Fic. 2. 
A Heavy Boss, 
FLUIDITY OF THE METAL. 
COLD aT 755 DEG. C. 


~MICRO-SHRINKAGE EVEN CLOSE TO 
DUE TO _ INSUFFICIENT 
PouRED Too 


Note concentric formation of defect at the 
base of the boss which was adequately fed 
by a large riser and chilled on bottom. Pour- 
ing above &00 deg. C. increased fluidity of 
the metal and this defect was eliminated. 


ture may be visible. Microscopic examination 
of this area, however, will show actual voids in 
the grain boundaries (Fig. 1), and carefully taken 
radiographs will show a dark area of lower 
density than the surrounding solid metal. This 
micro-shrinkage has a definite harmful effect on 
the physical properties and fatigue life of the 
casting, and should be eliminated in areas sus- 
ceptible to stress or fatigue by the use of proper 
gates, risers, and chills. This defect occurs 
often in certain intricate thin-walled castings 
that are difficult to feed properly. In thin 
sections that must withstand pressure this type 
of porosity will cause leakage. 

Among other metals, if the fluidity of the 
molten metal is sufficient to prevent misruns, 
the casting will be quite satisfactory in structure 
and physical properties. This is not necessarily 
the case in the manufacture of magnesium 
castings. Although the metal may be fluid 
enough to fill all sections of a mould, very often 
X-rays and photomicrographs will show porous 
areas of micro shrinkage. 


Two Forms of Porosity 
These porous areas appear in X-ray in two 
separate but related forms. The first form 
shows up in X-ray in a scattered, mottled ap- 


Fic. 3.—X-RAY SHOWS MOTTLED APPEARANCE 
DUE TO THE FACT THAT THE CASTING WAS 
Fep Too SLOWLY WITH METAL. 


This view is similar to Fig. 2 but deals 
with a heavier section. The trouble was 
eliminated by the use of larger runner, gates 
and risers to wash more metal through the 
casting. The pouring temperature was 815 
deg. C. 


scattered mottled appearance which the first type 
of porosity shows. Fig. 4 shows this type of 
micro-shrinkage due to an improperly designed 
in-gate. Fig. 5 illustrates the new type of 
in-gate and how the prevention of turbulence 
eliminated this type of defect. 1 

Micro-shrinkage in small castings, consisting 
chiefly of thin, flat walls not over } in. to 
3 in. thick, can be detected quite readily by 
X-ray. In fact, under these conditions, the 
X-ray is so sensitive that considerable judgment 
must be exercised to prevent rejection of per 
fectly serviceable castings which, on breakdown 
test, will support loads several times those re 
quired by stress analysis. Care must be taken, 
however, in the use of casting with microscopi¢ 
porosity that areas subject to fatigue stresses 
are perfectly sound, due to the susceptibility of 
these alloys to fatigue failure. 


Oxide Inclusions 
Another troublesome defect in magnesium 
castings is that of inclusions. This is usually 
surface oxidation which is washed into the 
body of the casting. If proper care is taken 
in skimming, no flux will be found as 4 
inclusion. 
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Magnesium Sand Castings 





When the mould is poured, the clean metal 
flows through a flexible tube of oxide which 
then remains as a thin film between the metal 
and mould surface. If any of this oxide film 
is broken it will be washed into the casting 
and will appear as a thin brown flake just 
below the surface of the casting. Tensile tests 
have shown that this oxide has a harmful effect 
on physical properties, especially when found 
in small cross-sections. Screens, traps, and 
steel-wool filters placed in the down-sprue are 
being used in some foundries to keep oxide 
from entering the mould with the metal. These 
devices can often be eliminated if the runner- 
box is quickly filled. This prevents excessive 
oxide formation. Properly placed gates, in cor- 
rect proportion and size will also help prevent 
oxide from entering the mould. 

Oxide formation due to burning of the metal 
after it has entered the mould cavity can be 
eliminated by: (a) Control of sand-addition 
agents; (b) use of calcium before pouring; and 
(c) making certain that any flame on burning 
metal in the crucible is extinguished before pour- 
ing, by using sulphur/boric acid dusting agent. 


Gating Problems 
Proper gating is one of the greatest problems 
the foundryman has to face in making mag- 
nesium castings. Theories of gating used in 
ferrous metals can seldom be directly applied 





Fic. 4.—MICRO-SHRINKAGE DUE TO TURBULENCE OF 
The turbulence in front of the gate (in circle) 


metal across the rib. 


because of the peculiar properties of Mg alloys: 

First, because of its low specific gravity and 
lightness, dirt and sand will not float on molten 
Magnesium as it will on iron or steel. There- 
fore, extreme cleanliness of the mould, runner 
box, and metal itself, must be maintained to 
keep dirt from entering the casting. The use 
of numerous thin gates instead of a few heavy 
ones will help to keep the metal in the casting 
clean. However, gates which are too thin may 
cause micro-shrinkage due to “ choking effect ” 
or turbulence. Whenever possible magnesium 
castings should be gated at the bottom, tranquil 
filling of the mould being most important. Also, 
it is more advisable to use several thin down- 
Sprues, rather than one large one, and place 
these close together under the same runner box. 
This practice permits rapid filling of the down- 
Ssprues, avoids sucking air or oxide down into 
the mould, and completely isolates the metal 
in the mould cavity from the atmosphere. 
Second, because of the low specific heat and 
low latent heat of fusion, castings of mag- 
iesium solidify very rapidly. Hence the need 
erous risers and gates. 

In ferrous metals risers perform a three-fold 
purpose: (a) They act as reservoirs for excess 
metal to help fill the mould; (b) They remain 
molten longer than the main body of the cast- 
ing and so help draw out gases and dissolved 


for n 


FOUNDRY TRADE JOURNAL 


impurities which tend to stay in the last metal 
to solidify; and (c) they feed the shrinkage 
which takes place in the casting through the 
liquid, solidification and solid cooling periods. 
In magnesium, however, this change from liquid 
to solid is so rapid that the actual amount of 
feeding, unless very close to the riser, is almost 
negligible. 

The riser in magnesium foundry practice is 
primarily a reservoir for excess metal. In filling 
the mould sufficient metal must be “ washed ” 
through the mould cavity from all directions and 
up into these reservoirs to ensure equal dis- 
tribution immediately. The rate of solidification 
is so great that the metal has no time (or 
weight necessary) to feed back from the risers 
into the casting. 

Many times shrinkage will occur within an 
inch from a riser (see Fig. 2). Making risers 
larger will allow more metal to be “ washed ” 
through the casting, but large risers in mag- 
nesium will not stay molten much longer than 
small ones, as they do in steel. The high heat 
conductivity of magnesium (approximately 14 
times that of iron) cools the risers rapidly. This 
fact, coupled with the lack of weight to feed 
the metal downward and the natural sluggish- 
ness of magnesium alloys in the molten state 
makes risers useful only as “reservoirs” in 
magnesium casting. An easily observed mani- 
festation of this lack of feeding is the almost 
level top of the risers on magnesium castings 
after solidification, as compared to the deep 
hollow cone in those of steel. This happens in 
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THE METAL IN CASTING. 
was due to the flow of 


spite of the fact that the actual casting shrink- 
age of Mg is even greater than that of steel. 
Cast-iron chills are useful in heavy sections, 
as in general foundry practice, so as rapidly to 
solidify metal in these sections and prevent 
shrinkage. Im addition, chills are useful in 
thin sections of magnesium castings which are 
difficult to feed properly. This eliminates the 
risk of external and micro-shrinkage by freez- 
ing the grains of pure magnesium and the grain 
boundary constituents at the same time. Some 
suitable surface coating should be used on chills 
to prevent moisture from condensing on them 
and to prevent the metal from “kicking” off 
the surface of the chill. Soot from an acetylene 
flame is ideal for this. Large chills should have 
vents drilled through them to allow escape of 
gases, thereby preventing surface blowholes. 


Heat-Treatment 

Aluminium and zinc, the additions usually 
made, are much more soluble in magnesium at 
elevated temperatures than at room tempera- 
ture. It is this fact which makes magnesium 
alloys susceptible to heat-treatment. The pro- 
perties of the alloys may be changed by con- 
trolling the quantities of solid solution and 
constituents precipitated into grain boundaries. 
In the case of aluminium, the solubility in- 
creases from 5 per cent. at atmospheric tem- 
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peratures to about 13 per cent. at the eutectic 
temperature of 426 deg. C. For zinc, the solu- 
bility increases from just under 2 per cent. at 
room temperature to about 6.5 per cent. at the 
eutectic temperature (326 deg. C.). 

Since the percentage composition of the com- 
mon magnesium alloy additions is below these 
maximum amounts it is evident that, by heating 
to just above the solubility limit, these con- 
stituents can be completely taken into solution 
in the magnesium. The time required for this, 
however, is too great for commercial practice. 
It is, therefore, necessary to compromise and 
dissolve only part of the grain boundary con- 
stituent. On quenching. or preferably, on air- 
cooling, the alloy will consist of polygonal 
grains of the solid solution with excess of the 
second constituent which has remained undis- 
solved during the limited heat-treatment. When, 
during the precipitation heat-treatment, the dis- 
solved constituent is precipitated out of solution, 
the alloys will contain three phases, namely, the 
saturated solid solution, the precipitated phase, 
and the undissolved constituent. A more dis- 
persed structure, if desired, can be secured by 
increasing the soaking time during the solution 
treatment. Complete solution of aluminium 
and zinc would require about 50 hr., but nearly 
all the improvements sought by heat-treatment 
can be obtained in 18 to 24 hr. 

In all heat-treating of magnesium alloys, 
accurate temperature control is essential, as 
melting of the eutectic must be avoided. As 
long as there is no melting of the eutectic, 





Fic. 5.—TURBULENCE SHOWN IN FIG. 4 Was 
ELIMINATED BY GATING THE METAL INTO A 
THIN SECTION BETWEEN THE TWO RIBS. 


heat-treatment will have no effect on micro- 
shrinkage between the grain boundaries of the 
alloy. Electric furnaces with automatically 
controlled temperatures are commonly em- 
ployed. Plain nitrate baths, as used for heat- 
treating aluminium alloys cannot be used owing 
to the danger of burning. For temperatures 
below 400 deg. C. no special atmosphere is 
necessary, but above this, SO. must be used to 
avoid burning of the castings. 

The heat-treatment given consists of heating 
to the solution temperature, which varies from 
330 to 430 deg. C., depending on the alloy 
composition, holding for about 12 hr., and then 
air cooling. For S.A.E. No. 50, a temperature 
of 385 deg. C. is used. This solution treatment 
increases the ductility of the alloy. If more 
strength and hardness is desired, at a sacrifice 
of ductility, a second “ageing” or precipitation 
treatment is given, which consists of heating to 
176 deg. C. for 16 hr. The table presented 
early in this article gives a comparison of the 
physical properties of a typical alloy before 
and after heat-treatment. 

From the foregoing considerations it is evi- 
dent that the manufacture of good sand castings 
of magnesium requires constant care and the 
best of foundry technique. The necessity for 
continuous and vigilant laboratory control in 
their manufacture cannot be over-emphasised 
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Plate-Moulded Middle 
Parts 


By Jas. TIMBRELL 


The mounting of three, or more, parted pat- 
terns on to pattern plates for semi-skilled 
production, is sometimes made possible by 
splitting the pattern on a level plane at suitable 
jointing lines, and to machine down or build 
up the appropriate moulding boxes to the exact 
level of these “middle part” joint lines. For 
standard designs and where orders are in suffi- 
cient quantities to warrant the use of the system 
as set out in this article, patterns so mounted, 
along with double-lugged, interchangeable tem- 
plate moulding boxes, make for the wider 
adoption of pattern plate production. 




































































Fig. 1 shows a four-parted pattern, which for 


reasons of coreing up and to secure these cores 
without the use of chaplets, and to cast face- 
down important machined faces, the pattern was 
designed to mould in the manner shown. The 
pattern was previously worked “loose” in 
roughly 15 in. square by 5 in. deep moulding 
boxes. It was found possible to mount this on 
to four pattern plates, and Figs. 3, 4, 5 and 6 
indicate how this was done; moreover they will 
convey how to apply the method to other pat- 
terns and middle parts, where these boxes can 
be machined down or built up, when joint lines 
can be kept parallel and otherwise adaptable 
to pattern-plate procedure. 

Fig. 2 shows the pattern split into four parts, 
each section as set out on the pattern plates by 
the usual guide-lines. Fig. 3 makes the top 
part and shows two 5 in. deep box parts, 
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strapped together and machined down to 93 in., 
which renders this box part level with the 
pattern-joint face; this section makes the upper 
middle. Fig. 5 makes the “second middle,” a 
5 in. deep box machined down to 4} in., the 
exact “strickled level” line of the pattern face. 
Fig. 6 makes the bottom part of the mould, 
for “bottom running”; the inlet gates and 
“skimmer bar” are fastened on to this plate. 

Fig. 7 shows a sectional view through the 
centre of the assembled mould, the radius B is, 
of course, “tooled” on to this joint of the 
mould. Runner pegs should be fixed with an 
end-pin to ensure a register and straight down 
connections when the moulds are assembled; the 
same applies to risers, where these come through 
more than one box part. 

A further development to the system, where 
circumstances permit, is the single pattern plate, 
























































set out with predetermined positional holes, as 
shown in Fig. 8. The four parts of the pattern 
are set out in the usual way and dowelled in 
this position, rammed up and “ drawn loose,” or, 
if a number of moulds be required at one run, 
a screw through the pattern plate into the pat- 
tern secures it and renders it a fixed-pattern, 
pattern-plate moulding. Each section is, of 
course, made in its proper sequence. The dowel 
holes in the plate are numbered, and also the 
dowels in the pattern, to prevent these being 
wrongly positioned. 











SCRAP CONSUMPTION in the United States is now 
at a rate of 1,000,000 gross tons per month more 
than a year ago, states the Institute of Scrap Iron 
and Steel. Monthly consumption averaged 4,433,000 
gross tons per month in the first eight months of 
1941. For all 1940 the monthly average was only 
3,474,000 tons. 
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Ore Sintering 


The sintering of iron ore and flue dust was 
the subject of a Paper recently presented 
by Mr. E. W. SHALLOCK to the Association of 
Iron and Steel Engineers at Detroit. The 
author first gave a general description of the 
principle employed dealing with the necessity 
for such a process and the materials recovered, 
which are, of course, mainly ore fines and flue 
dust ejected during the normal operation of the 
iron-smelting blast furnaces. The sinter, the 
name given to the product of the sintering pro. 
cess, was, he said, a desirable product, easily 
reducible, and represented a _ considerable 
economy in operating costs. 

According to the author, the first plant was 
put down in America in 1911 and produced 
about 100 tons of sinter in 24 hrs. By 1917 
there were 50 similar units at 28 different works, 
The end of the last war saw the start of impor. 
tant developments in size, operation and output 
until the present time, when the largest plant 
in America produces 1,850 tons per day. The 
total sintering capacity in U.S. to-day is repre- 
sented by 80 units with an annual output of 15 
million tons. 

The advantages of using sinter were that it 
rendered usable materials otherwise unsuitable 
for commercial reduction, and the use of sinter 
aggregate gave a better distribution in the fur- 
nace and largely eliminated tunnelling resulting 
from an uneven descent of the burden. In 
many works sintering was regarded as an essen- 
tial part of the organisation for the preparation 
of the ore. 

The author then gave a rough classification. 
which we append, of the ores which lent them- 
selves to the process. These are:—({1) Ores of 
such fineness that the ratio of metallic iron 
charged to the iron smelted becomes a doubt- 
ful element which results in abnormal fuel ratio 
in the furnace. (2) Ores of such high sulphur 
content as to influence sulphur content in the 
iron. (3) Ores of such high combined water 
content that the expulsion of combined water 
in the hot zones causes unnecessary fuel con- 
sumption. (4) Ore of such large size that crush- 
ing and sizing are necessary in order to get 
uniform distribution in the furnace. 

(5) Natural ores of such high moisture and 
combined water content, yet sufficiently low in 
gangue that they are in a prohibitively penalised 
class of ore price schedules. (6) Ore carrying 
such high moisture and combined water con- 
tent and of such location that prohibitive freight 
costs are incurred in their delivery to the con- 
sumer. (7) Carbonate ores whose CO, content 
exacts prohibitive freight charges on iron co” 
tent to the consumer. (8) Ore which must be 
ground to remove gangue and undesirable con- 
stituents in order to raise the grade and in 
which such grinding produces fines which can- 
not be used in the furnace. (9) Ore which mus! 
be ground very fine in order to remove the iron 
from some other valuable mineral and in which 
flotation may be used to make the separation 
(10) Ore which may be too large in size and in 
which there may be a very great chemical varia- 
tion. Here, crushing, sizing, and sintering ar¢ 
used to bring about a uniform blend as well 4 
to provide a better and more uniform physical 
structure. 








Steel for Aluminium Aircraft Parts 

Successful substitution of carbon steel for 
aluminium or alloy steels in certain aircraft par's 
has been claimed by Crosley Corp., Cincinnat! 
Instead of the aluminium die castings and chrome 
molybdenum forgings formerly used, this firm ' 
substituting steel drawings and punchings, pro 
cessed by hydrogen brazing. Result is a slight 
saving in weight as compared with materials 
formerly used, and the conservation of a consider 
able tonnage of aluminium. 
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FOUNDRY TRADE JOURNAL 


Novel Programme of West Yorkshire 
Branch 


Monthly Discussions of the Principal Practical and Technical Problems 
in the Production of a given Specimen Casting 


The 1941-42 winter session of the West Riding 
of Yorkshire Branch of the Institute of British 
Foundrymen opened on October 11 at the 
Refectory of Bradford Technical College, when 
the members took tea as guests of the new 
President, Mr. W. Fearnside, of Keighley. 

At the outset of the meeting on October 11 
the hon. secretary (Mr. S. W. Wise) reported, to 
the regret of all the members, that Immediate 
Past-President H. A. MacColl was absent owing 
to illness and had written stating that he did 
not expect to be able to attend the meetings 
until about December. It was unanimously re- 
solved to send Mr. MacColl a letter of sym- 
pathy and good wishes. 


PRESIDENTIAL ADDRESS 


In a brief address as the new President, Mr. 
W. FEARNSIDE said we were living in dark times 
and the outlook for the moment was not par- 
ticularly bright, but they should always keep 
in mind that every cloud had a silver lining and 
that proverbially the darkest hour was before 
the dawn. They would recall that one of the 
worst periods of the previous world war was 
just before the victory and though it was not 
easy to see the dawn of victory yet there was 
ample evidence that it was on the way, and the 
foundry industry was playing no small part in 
bringing it nearer. Bearing in mind the 
responsibilities of foundrymen under present 
conditions Mr. Fearnside was glad to notice an 
excellent attendance and thanked the members 
for the loyalty they were showing to the branch 
as an augury for the coming session. 

Some people expressed surprise that the mem- 
bers kept the Branch going under all the cir- 
cumstances, but surely it is their duty to do 
so. No one would close down a foundry 
simply because it had a “waster” about the 
shop and members were not going to close 
down the Institute’s activities simply because we 
have a gigantic “ waster” to worry them in the 
shape of a war. Personally, they could help 
fo meet the anxieties and difficulties of the time 
by trying to make their daily work more of a 
joy and a real “live” interest, and not merely 
a task. Founding is a worth-while job and its 
exponents could and should take pleasure and 
pride in it beyond the merely commercial aspect 
of what it is to produce. Life was not merely 
a matter of what one could get out of the craft 
in a commercial sense, though obviously the 
Management must pay proper attention to the 
necessity of getting a financial return out of it 
to continue in business. 

_The Institute was working under difficulties 
like everybody else, but all could be of more 
use if they publicised its activities and services 
more among men in the craft who were not yet 
Supporters. The Institute was rendering the 
industry, as well as its members individually, 
4 wonderfully valuable service, and those who 
were members should bring that fact to other 
People’s notice. They should talk more of the 
Institute, and broadcast the nature and value 
of its work and emphasise how every man in 
the craft, whether old or young, could still learn 
much through personal membership. 


Mr. J. BLAKISTON, proposing thanks to the 
President, said he had been associated in his 
time with several Institutes and technical associa- 
tions, and he could say quite truthfully that the 
Institution of British Foundrymen was one of 
the most helpful and beneficial to its craft and 
Its members that was in existence. He fully 


agreed with the President’s urge that its work 
should be more loudly trumpeted abroad by 
the members. 

Mr. DouGLas JEPSON, seconding, said as a 
comparative newcomer to the Institute and 
the West Yorkshire Branch he had been much 
impressed last session by their work and use- 
fulness, and had his good impressions strongly 
confirmed when he subsequently attended a 
general meeting of the Institute at Manchester. 
He agreed heartily with the idea of giving more 
publicity to the work of the Institute among 
people connected with the foundry industry. His 
own special interest, of course (said Mr. 
Jepson) is on the side of teaching for the 
younger men, and he was delighted to note how 
keen to learn were those who took the courses 
in the science of the craft. The very fact that 
they were there at all after a hard day’s work 
was indicative of their real interest in their 
chosen profession. A thing he would like to see 












































SPECIMEN CASTING : A CAST-IRON DIESEL-ENGINE 
VALVE BONNET. 


was the attendance of these students at some of 
the Institute meetings, and it would be a good 
thing if employers would try to encourage their 
young men to come along and participate in the 
discussions. 


THE SESSION’S PROGRAMME 


The programme for the session is on novel 
lines, being a sequence of discussions based on 
various phases of work on a supposed specimen 
casting. A drawing and specifications of the 
casting were submitted to the meeting, having 
been prepared by Mr. G. W. Thornton 
and Mr. Forrest (both past-presidents) and 
Mr. James Timbrell. On November 8, Mr. 
James Timbrell, Jun., opened a discussion 
on “Moulding Practice” for large and small 
quantities of the specimen casting specified; on 
December 13, Mr. James Timbrell, Sen., opens 
on “ Core-making Practice” for the same cast- 
ing in large or small quantities; on February 14, 
Mr. George Burgess introduces the debate on 
“The Metal Used in the Production of the 
Specimen Casting”; on March 14, Mr. Harold 
Balme will raise some “ Potential Defects ”; 
and on April 11, Mr. Douglas Jepson, M.Sc., 
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lecturer in metallurgy at Bradford Technical 
College, will offer suggestions as to “ How 
Science may Assist” in the production of the 
specimen casting. The other two dates of the 
session are the annual dinner on January 10, and 
the final gathering on April 25, when the annual 
meeting business and election of officers will 
be followed by a Paper on “ Manganese” by 
Mr. F. Oldershaw. 


Outlining the nature of the programme for 
the new session and submitting it for the 
approval of the meeting, the Secretary (Mr. 
WISE) said it was originally an outcome of the 
difficulty in getting visiting lecturers under the 
travel and other handicaps of wartime blackout 
winter. The idea, once conceived and discussed 
by the Council of the Branch, had seemed so 
attractive that they had developed it to cover 
practically all the syllabus, and they felt it was 
likely to be highly helpful in a practical sense 
to all sections of the membership. 


Mr. THORNTON, drawing attention to the 
drawing and specifications prepared, said the 
specimen product was a cast-iron Diesel engine 
valve bonnet suitable for either inlet or outlet 
valve. The casting must be true to shape, free 
from scabs, sand-holes and drawn places. It 
must be cast of material suitable for withstand- 
ing high temperature and pressure without dis- 
tortion and growth. The valve spindle guide 
must be bored and ground to very fine limits. 
The analysis of the material was left to the 
founder’s own discretion, but test pieces would 
be required with each batch of castings to 
conform with B.S.S. No. 786 Grade 2. Cast- 
ings when machined and fitted to cylinder head 
would be subject to a hydraulic pressure of 
200 Ibs. per sq. in. The pattern and core box 
allowed for 4+ in. machining of faces marked 
“f" They should consider the casting from a 
repetition production point of view where 
batches of castings would be required in quan- 
tities of one off, 25 off and 200 or more off. 

Mr. TIMBRELL, SENR., said when the matter 
was mentioned to him he looked upon it as a 
means of discussing the usual procedure in re- 
gard to almost any type of casting that had to 
take pressure, either as a single product or for 
repetition work. The whole object was to bring 
under discussion the work and _ problems 
associated with almost any type ef high-class 
casting, and help each other to meet some of 
the pitfalls which were liable to crop up in 
almost any foundry on any job. 

The meeting unanimously accepted the scheme 
as the basis of the session’s discussions, and gave 
the Council authority to print the drawing and 
specifications in the Branch syllabus. 








AS.T.M. Cast Iron Committee ; 

A proposed tentative recommended practice for 
evaluating the microstructure of graphite in grey 
iron, prepared jointly with the A.F.A. Grey Iron 
Division, was presented by Committee A-3 on Cast 
Iron at the recent A.S.T.M. Chicago meeting. A 
number of photomicrographs are included, together 
with a graphite flake type chart and a graphite 
flake size chart as basic reference standards for 
grey cast iron. A detailed report describing the 
co-operative studies by the A.S.T.M. and A.F.A. 
sub-committees is also included. The report pre- 
sents proposed revisions in the standard specifica- 
tions for automotive grey-iron castings, and recom- 
mends the adoption as standard of the tentative 
specifications for cast-iron pit-cast pipe for water 
and other liquids. A summary of — Fe of 
sub-committee activities is also included. 


Talkies for Training Apprentices 


Film Productions Company, Minneapolis, have 
produced eight talking pictures designed to train 
apprentices in machine shop practice, supplement- 
ing practical shop training. The series of films 
include eight subjects in 12 reels, covering metal 
cutting principles, precision lay-out and measuring, 
jigs and fixtures, dies and die making, lathe opera- 
tion, planer and shaper operation, milling machine 
operation and grinding. 
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Utilisation :'of Raw Materials and 
Waste Products’ 


WAR AND POST-WAR PROBLEMS 


One of the clearly-formulated aims of this 
war is the equal access of all States to the 
natural resources of the world, together with a 
fair distribution of the world’s resources of raw 
materials. These natural resources are not in- 
exhaustible, and certain materials are indeed 
within calculable distance of virtual exhaustion, 
which danger has been brought much nearer 
by the reckless wastage of valuable materials 
which the war is bringing about on an unprece- 
dented scale. 

The implications of this situation are twofold: 
the first, which has been pointed out by Dr. 
Desch, is the need for an international authority 
which would control the distribution of the 
primary raw materials of the world, and also 
deal with the question of their conservation. 
The second is the need of new methods to per- 
mit the utilisation of raw materials which for 
various reasons have not been sufficiently ex- 
ploited, and the insistence upon a more rational 
use Of raw materials which are at present being 
used too wastefully. 

It was only during the last war that the enor- 
mous quantities of atmospheric nitrogen found 
an industrial use through Haber’s discovery of 
the fixation of nitrogen. Since then this in- 
dustry has taken a leading place in the manu- 
facture of fertilisers, and is cimost the exclusive 
means of manufacturing explosives. By-products 
obtained in the manufacture of synthetic 
ammonia—oxygen, argon and other rare gases, 
gaseous organic hydrocarbons like methane, 
ethylene and the rest of the series—form the 
bases of new industries. 


Aluminium and Magnesium 

Other raw materials almost as easily acces- 
sible as air, namely, clay and sea water, are 
still waiting to be used, perhaps in the first 
place as a source of production of light metals 
—aluminium and magnesium, the demand for 
which is continually growing. Aluminium to- 
day is produced exclusively from bauxite, whose 
content of Al,O, must not fall below 40 to 45 
per cent., and which must be free from certain 
impurities, especially iron and silicates. This 
pure bauxite is only found in a few areas, and 
it falls to science to discover ways of utilising 
other leaner raw materials in the manufacture 
of aluminium, such as kaolin or common clay, 
which is to be found in abundance in all 
countries. 

Magnesium, known to chemists since 1803, 
has found a wider technical application only in 
the last 30 years. A process is needed enabling 
its isolation not merely from the comparatively 
rare magnesite from which it is now produced, 
but also from the double carbonate of Ca and 
Mg or dolomite. There is also an almost in- 
exhaustible source of Mg in MgCl.. large quan- 
tities of which are obtained as an almost value- 
less waste product in the manufacture of pot- 
ash from mineral salts and from the water of 
the Dead Sea. This water is now used as a 
prolific source of KCI and B: ordinary sea water 
is now used practically only for the manufacture 
of household salt, and in a few isolated cases 
for the manufacture of B and I, contained also 
In most marine flora (seaweed, etc.). The study 
of this immense reservoir of raw materials is one 
of the tasks before science and technology. 

Under the head of metals—typical representa- 





* Paperread by Dr. G, Lewi,Dr. O. Eisler and Dr. J. Cisar, of the 
Czechoslovak Research Institute at a session of the recent British 
Association meeting on ‘Science and World Order,” H.E. The 
Czechoslovak President, Dr. E. Benes, in the chair 





tives of the class of the so-called strategic 
materials—mention must also be made of the 
need of working various low-grade metal of 
both the common and the rare elements (Ca, 
W, V, Zr, Sr, etc.). 


Wastage of Timber 


Even such an important raw material as wood 
is squandered to the detriment of the national 
wealth. In the first place, only about half of 
the wood from felled trees is used. The re- 
mainder in the form of twigs, chips and sawdust 
is thrown away. A primitive utilisation of this 
waste could furnish charcoal as it does already 
in Britain and other countries, where timber 
shortage compels the best use to be made of all 
available wood. But valuable volatile com- 
pounds as by-products of carbonisation are in 
most cases still allowed to escape into the air. 
A scientific chemical treatment of timber refuse 
with hydrochloric acid gives a mixture contain- 
ing up to 90 per cent. saccharides, from which 
it is not difficult to manufacture glucose for 
human consumption, or it can be used as 
valuable fodder either direct or partly converted 
into proteins by yeast. The abundance of 
beech, especially on the Continent, must lead 
science to study the problem of beech cellulose 
and of better means of wood conservation, in 
which many industrial waste products (creosote 
and arsenical and mercury compounds, etc.) 
could be utilised. 

By a more rational use of the existing raw 
materials minimum wastage can be achieved. 
This implies two things: (1) to seek the best and 
most efficient methods of processing, leaving as 
few waste products as possible, and (2) to seek 
new methods of further optimum utilisation of 
unavoidable by-products or “ waste” products. 
To determine the exact dividing line between 
raw materials, by-products and waste products 
is often very difficult. In a strict economic 
sense every material whose value is not utilised 
to the utmost can be said to be wasted to some 
extent. There are various reasons for this 
waste, which can only be avoided by a well- 
organised world economy supported or con- 
trolled by science. 


Improved Utilisation of Coal 


It is a commonplace to say that one of the 
fundamental raw materials—coal—is very waste- 
fully used. It should be used only after coking, 
which would not only secure valuable by- 
products, such as gas, tar—the basic substance 
of most dyes, drugs, etc., of benzole and 
ammonia, etc.—but would assist in solving the 
difficult problem of smoke prevention. The 
whole problem opens up a vast field for science 
and technology, including the very important 
svheres of heating, power and electricity pro- 
duction. To balance the production of coke, 
gas and their by-products is a problem in itself, 
because sometimes gas is wanted as the main 
nroduct and sometimes coke. Thus in various 
places and at various times, valuable by- 
vroducts become waste products. In mining 
districts gas is often burnt to no useful purpose 
and is directly wasted. Tar, with the valuable 
substances contained in it, is often used for 
secondary purposes and proper use for many of 
these substances is still waiting to be found. 
The same applies to lignite and peat. 

Thus the task of science is a double one: To 
find new methods of production and to find the 
right use for new products. It may be that 
the combination of coke-oven gas with some of 
the solid constituents of crude tar or crude oil 
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—such as naphthalene or anthracene—for the 
manufacture of carbon-black (which was already 
before this war in progress in Czechoslovakia) 
would help to establish a balance. At present 
the U.S.A. has practically a monopoly in the 
production of carbon-black, which is made in 
ever-increasing quantities from natural gas and 
used as an important raw material in the manu- 
facture of rubber. Its useful property of 
increasing tensile strength and resistance in 
various other substances, such as concrete, may 
lead to a still greater demand for this product, 
so that its supplementary production may prove 
of advantage, while a better use may be found 
for American natural gases. 


Natural v. Synthetic Products 

In conclusion, the authors draw attention to 
another task of science in the new world order, 
viz., the task of finding a way out of the seem- 
ing deadlock caused by the development of 
technology and its one-sided use caused for the 
most part by the war. It is the problem of 
creating a balance between the production and 
consumption of raw materials and their syn- 
thetic, artificially-produced substitutes. The 
problem is primarily an economic and social 
one, but science must have the deciding word 
in its solution. The products and processes in 
question are the enormous production of nitro- 
gen compounds from the air, developed by the 
demands of the war manufacture of explosives; 
the production of liquid fuels from coal; the 
manufacture of synthetic rubber, which has 
some qualities superior to those of natural 
rubber; artificial fibres and plastics, replacing 
raw materials as important as silk, metals and 
even glass; and many others. It is certain that 
although the more extensive manufacture of 
these materials was occasioned by the needs of 
the war, a whole series of these synthetic sub- 
stances will continue to have a lasting place in 
world economy, and science will have to deter- 
mine where and how they can be used with 
advantage. The technologist of the new peace- 
ful world order will have not only to make up 
for the wastage of valuable materials squandered 
in the war but will also have to work towards 
the restoration of the lost balance in many 
fields of production, and see that his discoveries, 
already used in the war to cause incalculable 
suffering and the loss of millions of lives, do 
not become even in peacetime the cause of 
fresh hardships. 








Iron Mining in Minnesota 


Approximately one-third of the world’s iron ore 
is mined in the United States; and about 80 per 
cent. of this third is mined in the Lake Superior 
ore region, and about 60 per cent. in Minnesota. 
A comprehensive survey of the Minnesota indus- 
try is given from various angles in a series of 
Papers published in a recent issue of “ Mining and 
Metallurgy.” E. E. HuNNER, general manager. 
Lake Superior District Iron Mines, M. A. Hanna 
Company, contributes the first article, entitled 
“Minnesota’s Iron Mining Industry,” in which he 
reviews the variety of ores mined, and points out 
that excessive taxation has forced opencast mining. 
This article is amplified by comprehensive tables 
and two excellent maps. GrRoveER J. HOLT. assis- 
tant to the vice-president, Butler Bros., deals with 
“Mining Practice and Mine Transportation on 
Minnesota’s Iron Ranges,” and emphasises that 
large equipment investment has become necessary 
because of the short shipping season, while electric 
and Diesel drives have replaced steam in open 
pits. He includes some good photographs of the 
mines and mining operations. T. B. COUNSELMAN, 
manager, Industrial Division, the Dorr Company. 
Inc., Chicago, includes a Paper on “ Beneficiating 
Minnesota Iron Ores,” where he shows that con- 
centrating practice has been governed strictly by 
the comparatively low unit value of the product 
and gives explicit furnace requirements as to grade 
and physical structure. E. H. Dresser and W. A. 
Ciark, of the Duluth, Missabe & Iron Range Rail- 
way Company, deal with the transportation ol the 
ore to the Lower Lake ports. 
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A New Office Lighting Installation 


HIGH DUTY ALLOYS LIMITED 


The accompanying illustrations of a new 
ighting installation in premises belonging to 
High Duty Alloys, Limited, show excellent 


wamples of modern practice in office lighting. 
The installation was designed by the Illuminat- 
ing Engineering Department of Méetropolitan- 


Vickers Electrical Company, Limited, who also 


supplied 





the equipment. 


the canopy; hexagonal shields round the lamps 
are also provided. Hence, the source of light 
is virtually a large white surface of low bright- 
ness. The resultant illumination on the boards 


is equivalent to indirect lighting, being shadow- 
less, glare-free and uniform. With a mounting 
weight of 9 ft. 6 in. and troughs 10 ft. apart, 
Careful attention has a_ service 


illumination of 25 foot-candles is 





DRAWING OFFICE ILLUMINATED BY COSMOS GaS-FILLED LAMPS, 


been paid not only to adequate illumination, but 


also to quality and the psychological effect on 


the workers; 


hadow, 
voided, 


Krawing 
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1S eq 


Fanop, 
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Cosm ge 


ft. 6 in. 


glare, contrasts of light and 
and excessive brightness have been 
and the general appearance attained is 


ost pleasing. 
The first illustration shows a section of a 


office in which the lighting is obtained 





obtained. The lighting of this office, 100 ft. 
long by 20 ft. wide, is obtained with a load 
of 10.8 kw. 

The second photograph shows an installation 
in a small office, 250 ft. by 20 ft., used for 
comptometer work. In this case the illumina- 
tion is supplied by “ Metrovick” 80-watt 
mercury vapour fluorescent tubes, each 5 ft. 

















LIGHTING BY METROVICK FLUORESCENT TUBES IN GENERAL OFFICE. 


special form of continuous troughing. 
sment consists essentially of a shallow 
lluminated by means of 150-watt 
gas-filled lamps; these are mounted 
underside of the trough and spaced 
apart. Caps are fitted beneath the 


) as to avoid direct and reflected glare 
edirect light on to the inner surface of 


long. The continuous lines of tubes are 
mounted 10 ft. 6 in. high and 11 ft. apart to 
produce a service illumination of 14 foot-candles. 
Eighty-three tubes have been used and the load 
is assessed at 74 kw. In both offices the walls 
have been painted cream and the ceilings white, 
so that the general illumination is helped 
considerably. 
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The Inspecting Engineer 


Mr. R. H. Harriss, in the course of his 
presidential address to the South African 
Institution of Engineers, dealt with the duties 
of the inspecting engineer and the objects of 
inspection. The work of inspection, he said, 
may be divided into two sections: (1) Inspec- 
tion and testing of raw materials and finished 
parts; (2) inspection of parts in various stages 
of manufacture, with the necessary gauging and 
checking of limits. 

As fabrication proceeds, close attention must 
be paid to all machining operations with the 
frequent use of gauges. Even the speed and 
nature of the cut in machining has to be 
governed, and special attention must be given 
to all grinding and finishing operations. It is 
amazing how often one can trace defects, such 
as cracks and flaws in highly finished parts, 
to carelessness in grinding. 

In inspection, the gauging system is very im- 
portant and tolerance, limits and clearance are 
the chief features. ‘“ Tolerance” can be defined 
as the permissible variation in a given dimension 
of a part in order to overcome unavoidable im- 
perfections of workmanship. “ Limits ” are the 
maximum and minimum dimensions of a section 
prescribed to allow for variations in both fit 
and workmanship. “Clearance” is the differ- 
ence in dimensions between the two component 
parts which are assembled together. 

The use of gauges, jigs and templates follows 
when machining begins and after the material 
has passed all tests. There are usually three 
types of gauges used: (1) Workshop, (2) inspec- 
tion, and (3) reference gauges. The workshop 
gauge is provided for the operator doing the 
machining or other work. These are usually 
limit gauges, having maximum and minimum 
limits about 5 to 10 per cent. inside the limits 
which are shown on the drawing. 

A works to-day generally has its own inspect- 
ing and testing room where the inspection 
gauges, made to the full limits on the drawings, 
are used as a check on the workshop gauges, 
and here the finished parts are checked over. 
Of course the workshop gauges are really only 
guides to keep the operator on the safe side 
during the main part of fabrication. The 
reference gauges are the final gauges used to 
check up the wear and tear on the inspection 
gauges, and thus keep those gauges within the 
final testing limits. 

The number of gauges necessary in connec- 
tion with small arms, machine guns, etc., is 
tremendous. It is stated that a rifle has about 
125 parts necessitating over 700 machining 
operations. For this not less than 1,750 gauges 
are used with an equal number of inspection 
gauges and reference gauges, making a total of 
5,250 gauges. For all Government work, the 
inspection and master gauges have to be tested 
and calibrated and passed by the National 
Physical Laboratory, and every gauge passed 
bears the stamp “N.P.L.” 

The only kind of gauge which cannot wear 
out is an optical gauge, which also has the 
almost inestimable virtue of being adjustable, 
so that one instrument can be used as a master 
for nearly every gauge used in the works. There 
is a photometric gauge, which can be operated 
by one girl and enables inspection in gauging to 
be carried out at a very high speed with absolute 
accuracy. This gauge is similar to the screw 
thread gauge, developed by the National 
Physical Laboratory, though it differs in many 
respects. One great advantage is that it can be 
used to measure accurately the extent of the 
wear on any or all of the various workshop 
gauges. The term photometric gauge, however, 
can really be applied to various types of instru- 
ments now in use, such as the horizontal and 
vertical optical projection apparatus, the light 
wave interference comparator, the optical 
measuring machines, the microscope measuring 
machines, the interferometer or optical amplifier 
on measuring machines. None of these instru- 
ments is susceptible to wear. 





Workers Under 25 


OCCUPATIONS WHERE DEFERMENT 
MAY STILL BE GRANTED 


The Ministry of Labour and National Service 
announces that, to assist in meeting the man-power 
requirements of the Armed Forces, it has been 
decided that, except for men engaged in certain 
specified essential occupations, who are listed below, 
no further deferment of calling up should be 
granted to men who, on the date on which they 
were due to register under the National Service 
Acts, were under the age of 25, and that current 
deferment in respect of such men should be 
cancelled. 

In order to allow time for employers to make 
necessary arrangements, the cancellation of the 
deferments of the men concerned will take effect 
on the following dates:— 

December 1, 1941: Men aged 19 at date of 
registration, in occupations reserved at age 21: 
men aged 19 and 20 at date of registration, in 
Occupations reserved at age 23; men aged 19 to 21 
at date of registration, in occupations reserved at 
age 25 and over. 

January 1, 1942: Men aged 20 at date of registra- 
tion, in occupations reserved at age 21; men aged 
21 and 22 at date of registration, in occupations 
reserved at age 23; men aged 22 to 24 at date of 
registration, in occupations reserved at age 25 and 
over. 

Individual employers will be notified of employees 
affected by this decision, and the date on which 
cancellation of deferment will take place. 
Occupations which are covered by special schemes, 
e.g., in the agricultural and coal-mining industries, 
remain unaffected by the above decision. All coal- 
mining occupations are covered by the existing 
deferment blanket while the latter continues. 

The following is a list of occupations outside 
coal mining in respect of which deferment may 
continue to be granted. The position of a foreman 
or charge hand in relation to the deferment of men 
under 25 years of age is the same as that of a 
man in the occupation corresponding to his 
practical experience as a tradesman:— 

Foundry Workers—Patternmaker, wood (general 
hand); moulder, general hand (iron); cupola man, 
general furnace attendant (ironfoundry); coremaker 
(steel castings); coremaker (iron castings); caster, 
pourer (iron); bench moulder (iron); floor moulder 
(iron); oddside moulder or plate pattern moulder 
(iron); plate moulder (iron); spray moulder (iron); 
stump moulder (iron); steel dresser, fettler, chipper, 
filer, grinder, trimmer (steel); tub moulder (iron); 
machine moulder (steel); machine moulder (iron); 
matrix maker, pattern moulder (iron); cylinder 
moulder (iron); roll moulder (iron); inspector (steel 
castings); foundry labourer (general hand) (iron); 
foundry labourer (general hand) (steel); dresser, 
fettler, chipper, etc. (iron); moulder, brass (general 
hand); coremaker (non-ferrous); crucible man (pot 
fireman), metal mixer, furnace-man; pourer, caster 
(non-ferrous); bench moulder (non-ferrous); plate 
moulder (non-ferrous); stump moulder (non- 
ferrous); tub moulder (non-ferrous); machine 
moulder (non-ferrous); inspector (non-ferrous cast- 
ings); bell chaser, castings clearer, chipper, dresser, 
fettler or filer, metal clearer, scourer, trimmer. 

Iron and Steel Trade—Forger (die); tube bender 
(smith); annealer; hardener; temperer; case 
hardener, carboniser, carburiser; welder, gas and 
electric (general hand); electric welder (general 
hand); carbon arc welder; metal arc welder; thermit 
welder; gas welder (general hand); burner, cutter 
(metal); sheet metal worker; sheet iron worker, 
sheet iron smith; crane driver (excluding machine 
charger driver (furnaces and forges—iron and steel 
works)); machine charger driver (including overhead 
electric charger driver) (furnaces and forges—iron 
and steel works); telpher driver; blast engineman, 
blowing engineman; iron and steel works, blast 
furnace maintenance fitter; other workers (not 
specified above) (erector, millwright, maintenance 
fitter); turner-chuck, centre lathe or faceplate: 
axle turner; railway wheel and steel tyre turner; roll 
turner. 

Slagman, slagger (slag heap) (blast furnace—pig- 
iron); other workers (other than labourers) in pro- 
ductive processes—pig-iron manufacture: other 
workers (other than labourers) in productive pro- 
cesses—wrought-iron manufacture; slagger (steel- 
works); other workers (other than labourers) 
in productive processes—steel manufacture: 
heiper. roller’s assistant. mill assistant 


roller’s 


FOUNDRY TRADE JOURNAL 


(iron and_= steel rolling) (excluding sheets); 
inspector, examiner, tester, measurer—iron and 
steel rolling (hot or cold) (excluding sheets); 
other workers (other than labourers) in 


productive processes—iron and steel rolling; cold 
roller, cold roll boy, helper on cold rolis, assorter, 
examiner of black sheets, counter, reckoner, slitter 
and other workers (sheet mill workers only); helper 
iron and steel tube manufacture); inspector, 
marker-off, examiner (iron and steel tube manu- 
facture); prover, tester (iron and steel tube manu- 
facture); other workers (other than labourers) in 
productive processes (iron and steel tube manu- 
facture); annealer, normaliser (metal manufacture); 
calciner, roaster, burner (metal manufacture); 
crusher (ore) (metal manufacture); dresser, chipper, 


grinder (miscellaneous workers in metal manu- 
facture); packer (miscellaneous workers in metal 
manufacture, rolling and tube drawing); pickler 


(rolling mill, sheet mill, tube works); shearer, shear- 
ing machinist, guillotine man, sawyer, saw-man (hot 
or cold) (metal manufacture); sinterer, sintering 
machine operator (metal manufacture); slagger 
soaking pits and reheating furnaces) (miscellaneous 
workers in metal manufacture); straightener’s helper 
(miscellaneous workers in metal manufacture); 
swarfer, scarfer, beveller (tube manufacture); tagger, 
swager, pointer (tube manufacture); tube cutter, 
tube bender (metal); weigher, charge mixer (metal 
manufacture); bogieman (puddling furnace); rammer 
(steelworks); valve archman (steelworks); bogieman 
(rolling mills, sheet mills, tube works); mechanical 
control operator for all types of machines, e.g., 
skid gear man, rack driver, tilter driver, pulpit man 
(rolling mills), manipulators; flame dresser, 
deseamer (metal manufacture); stocktaker (mis- 
cellaneous workers in metal manufacture, rolling 
and tube drawing); stamper (metal manufacture); 
brander (metal manufacture); other workers (other 
than labourers) in productive processes (mis- 
cellaneous workers in metal manufacture); labourer 
(blast furnace); labourer (puddling furnace); 
labourer (helper) (steelworks); labourer (rolling 
mills, sheet mills, tube works); tinner, general hand 
(electrolytic process) (metal goods); tinner, general 
hand (thermo-chemical (“heat”) process) (metal 
goods); galvaniser, general hand (electrolytic 
process); galvaniser, dipper, general hand (thermo- 
chemical (“heat”) process); tinman, tinplater, 
tinner (tinplate manufacture); attender (tinplates); 
galvaniser (galvanised sheet manufacture); tanker 
(galvanised sheets); spring maker foreman, charge 
hand; spring maker (general hand); spring maker, 
spiral; spring maker, volute; flat spring maker, 
spring press worker; spring vice man, grinder. 

Foreman, charge hand (arc welding electrode); 
foreman, charge hand (file maker); forger—file; 
grinder—file; file cutter; annealer—file, softener— 
file; hardener, temperer, file; file prover; wire 
drawer (machine); wire drawer (drawbench); wire 
straightener, wire dresser; wire flattener and roller; 
rod pointer; pickler, vatman (wire); annealer, 
softener, temperer (wire); wire plater; wire polisher; 
wire winder; tester, gauger, viewer (wire maker); 
barb or barbed wire maker; rivet maker (hot work); 
nut and bolt finisher (screwer or wormer), nut 
machinist (black work); thread roller (hot); nut 
maker (cold); gauger, inspector (bolt, nut, rivet (not 
wire rivet) maker): anchor smith; anchor fitter: 
chain repairer, chain jointer; foreman, charge hand 
(scrap metal worker); scrap sorter. 











Output of Chemical Research Reports 


Dr. E. J. Crane, Ohio State University, recently 
surveyed the world output of chemical research 
reports, which may perhaps be taken as fairly 
representative of science as a whole. In 1913 the 
German output of chemical Papers was 34.4 per 
cent. of the world’s total, the United States 20.7 
per cent., and the British Empire 14.4 per cent. In 
1939 the American output reached 27.7 per cent. 
and Germany’s had dropped to 18.7 per cent., with 
the British output remaining approximately 14 per 
cent. It cannot be claimed, of course, that these 
figures reflect an accurate picture of scientific effort 
in the various nations concerned, but they never- 
theless possess a good deal of meaning. 


Standard Lines for Blast Furnaces 

A. Ramm, in “Stal,” attempts to arrive ai a 
mathematical determination of the principal dimen- 
sions and lines of a blast furnace which shall have 
a specified internal volume and give optimum re- 
sults under all working conditions. The main 
dimensions for furnaces with internal volumes 
from 50 to 2,000 cub. m. are tabulated. 
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Notes from India 


Iron and Steel Control 


The Iron and Steel (Control of Distributiop 
Order, which came into force in India on August | 
1941, applies to the main types of iron and stee 
produced in India, including pig-iron, ingots ang 
billets, tinplate bars and tinplate, structurals, rajjs 
(over 30 lbs.), black sheets and galvanised sheets 
plates, bars, bolts, nuts and screws, and wire and 
wire nails. Its general effect is to prevent the 
acquisition or disposal of iron or steel except under 
the authority of a licence issued by a Departmen; 
of the Central Government to which a steel quot; 
has been allotted, or of a written order of the Irop 
and Steel Controller. The Order also gives the 
Iron and Steel Controller power to require pro- 
ducers and stockholders of iron or steel to keep 
accounts and records relating to their business and 
to call for such returns and estimates as he maj 
require from them and to have their premises in- 
spected. The main purpose of the Order, and of 
the quota and licensing system which is being intro- 
duced under it, is to ensure that the iron and stee! 
produced in India is only used for defence and 
war supply purposes and to meet really essential 
civil needs. 


Developments in the Steel Industry 

In all but special steels, the Indian steel industry 
is now able to meet nearly every requirement of 
India’s Defence Forces, with a substantial surplus 
for Allied countries, states a Reuter message —_— 
Simla. In addition to routine requirements of 
rails and galvanised sheets, large amounts off 
special steel are also being produced for the manv- 
facture of shells, while bullet-proof armour plate 
is being made for the bodies of fighting vehicles 
Development work on the production of special 
alloy-steel sheets for steel helmets for India’s 
fighting men is now proceeding. Work orn a 
number of other varieties of steel, including : 
special type to resist armour-piercing bullets, i 
also in hand. Steel-mill rolls, hitherto imported 
are also being made in India. A new blast fur 





nace with a daily production capacity of 1,7 
tons, has just been installed by a leading India 
steel company. 


Large Pipes Cast in India 

Warren Foundry & Pipe Corporation of Phillips 
burg N.J., claimed that a 96-in. cast-iron pipe made 
by them was believed to be the largest ever cast 
The Indian Iron & Steel Company, Limited, of 
Calcutta, India, taking up the challenge, states that 
the Bengal Iron Company, Limited, at Kulti, hag 
manufactured cast-iron pipes of 102-in. bore as faf 
back as 1929. The principal other dimensions of 
these pipes were: Length, 9 ft.; outside diameter of 
flanges, 113 in., and wall thickness, 2 in. Each 
section weighed 94 tons, and the pipes were tested 
with water pressure under 400 ft. of head. Tha 
flanges were faced, drilled, and pin-bitted. A tota 
of 16 pipes were made, and all were pit cast and 
conveyed a distance of 1,124 miles without _ 
difficulty from the works to a site for the Mettu 
Cauvery Water Scheme. They have been in usé 
for 12 years, giving every satisfaction. 


THE GOVERNMENT OF INDIA has brought undef 
control the use of chrome compounds, no sale 0 
which can be made except to the holder of a licenc 
granted by the Department of Supply. 


So Far, India has had no difficulty about ferrous 
scrap, and no public collections have, a 
been proposed by the Government, states th 
Supply Department of the Government of India 
India’s capacity for manufacturing steel is rap 
increasing, but it seems improbable that there wil 
be any difficulty in securing the quantities that may 
be required. 








American Finished-Steel Output 

During the first six months of this year th¢ 
American steel industry produced 29,290,604 . 
tons (2,000 Ibs.) of finished steel for sale, with a 
average of 102.6 per cent. capacity operations 
according to the American Iron and Steel Insti 
tute. More than 2,500,000 tons were made fo 
export. In the first half of 1940, production 0 
finished steel totalled 19,500,000 net tons (73.2 pe 
cent. capacity), of which about 2,752,000 net ton 
were made for export. 
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_|STANTON 


med LES ADVANTAGES ARE MANIFEST 







THERE IS A NEW MODERN SHAPE 


designed to facilitate stacking 


““) THE STANTON IRONWORKS COMPANY LIMITED, Near NOTTINGHAM 
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ar 


High Phosphorus 
Machine - Cast 
Pig Iron 


a 


THERE IS NO SAND 
THERE ARE NO SOWS 


The chemical analysis and 
physical properties of our 
three well-known brands re- 
main unchanged, and the new 
pig combines the merits of 
an established formula with 
the benefits of the most ad- 
vanced form of manufacture. 
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The Week’s News in Brief 


Trade Talk 


THE LATE Lorp AusTIN, chairman of the Austin 
Motor Company, Limited, left £509,712. 


THE Cast IRON AXLEBOX ASSOCIATION has joined 
the Council of Ironfoundry Associations as a full 
member. 


THE (AMERICAN) FOUNDRY EQUIPMENT MANU- 
FACTURERS’ ASSOCIATION, Cleveland, held its annual 
meeting on October 24 and 25. 


THE NATIONAL ARBITRATION TRIBUNAL has rejected 
a claim for increased wages for boys and youths 
under the age of 21 (other than apprentices) 
employed in the engineering industry. 

THE AGE OF RESERVATION for the occupation of 
electric welder (general hand) has been reduced 
from 23 to 21 in respect of men employed in pro- 
tected establishments. The age of reservation for 
men in unprotected establishments remains at 35. 


THe MINISTER OF SupPLy has appointed Mr. C. J. 
Brockbank as Controller of Abrasives. The 
demand for abrasives for munition making has 
expanded considerably, and the new Control will 
be concerned with the supply of the raw material 
needed by the abrasives trade and with its best 
utilisation in the national interest. The address of 
the Control is Palace Chambers, Bridge Street, 
Westminster, London, S.W.1. 


AMERICAN CAR & FOUNDRY COMPANY is building 
military combat tanks at the rate of 400 a month, 
and expects shortly to step this up to 500. The 
company is also making shell forgings, demolition 
bombs, pontoons, tank lighters, minesweepers, 
shell fuses, apart from its norma! work on railway 
equipment. To assure an adequate supply of 
armour plate, the company is to operate its own 
plant for the manufacture of case-carburised armour 
plate, and is to-day the largest producer in the 
world of such armour plate. 


THE BOARD OF EDUCATION announce that an in- 
tensive training scheme in various branches of en- 
gineering is to be provided in over 100 technical 
colleges in order to minimise the loss to industry 
by the calling up of skilled workers. Courses of 
six months’ duration will be provided for men 
with certain qualifications and with at least one 
year’s industrial experience. After the course these 
men will be returned to industry. In addition, the 
colleges will undertake training on parallel lines 
for men in the Fighting Services. Employees 


selected will receive maintenance allowances in 
addition to free tuition. 
AGREEMENT WAS REACHED at a conference in 


London between the Engineering and Allied Em- 
ployers’ National Federation and the National 
Union of General and Municipal Workers and the 
Transport and General Workers’ Union on the 
subject of women’s wages in the engineering in- 
dustry. The basic rates of female workers will be 
increased from 3s. a week for those aged 18, 
making the new basic rate 19s., and the total 
weekly wage including bonus 37s., rising to 5s. a 
week for those aged 21 and over, for whom the 
new basic rate will become 25s. and the total 
weekly wage 43s. A joint claim had been made on 
behalf of women engineers for increases which 
would have made the total wage 47s. a week. 


Mr. HENRY Ross, addressing the Leith Chamber 
of Commerce, said that the Government, very 
properly, had adopted measures to prevent excessive 
profit from war production. But the incidence of 
taxation was such that companies rendering exactly 
the same service to the State could receive a high 
reward or none at all, according to the pure 
accident of what was their position in a certain 
period a few years ago. Mr. Robb, who is a ship- 
builder, added that it was only necessary to men- 
tion that the industries on which the country now 
had to rely for its salvation were in a state of 
extreme depression during that period to indicate 
the gross injustice of the present position. They 
were hopeful that in the next Budget the Chancellor 
of the Exchequer would find a way to give them 
justice without unduly sacrificing badly needed 
revenue. 


THe SELECT CoMMITTEE on National Expenditure, 
in its 25th report, publishes a Government state- 
ment relating to production. which consists of 
Ministerial comments on points raised by the 
Select Committee in earlier reports. On the matter 





of hours of work, the statement draws attention to 
the Industrial Health Research Board’s investiga- 
tions, which indicate that, over an extended period, 
weekly hours should not exceed 60 for men and 
55 for women. A six-day week for the workpeople, 
fitted into a seven-day week for the factory, was 
recommended in the Select Committee’s 21st report. 
To this the official answer is that, though such a 
system can be followed with advantage in some 
factories, in many, if not most, instances five and 
a half or six days of production—with or without 
iwo day-shifts or day-and-night shifts—will continue 
to be the best system that can be devised. Reply- 
ing to a recommendation that a persistent offender 
who refuses to obey a direction under the Essential 
Work Orders should be de-reserved, the statement 
notes that it has been made clear throughout that 
men are reserved from the Forces for the purpose 
of working assiduously, and that those not doing 
so will not be allowed to remain reserved On the 
other hand, the specific proposal that military en- 
listment should be used as a “ penalty ” for indus- 
trial offences, is open to objection on grounds of 
principle, nor would it meet with support from 
the workers. 








Personal 


Mr. R. A. WATSON Watt, F.R.S., has become 
President of the Association of Scientific Workers 
on the retirement of Prof. F. G. Donnan, F.R.S. 


Major W. G. ROPNER (Durham), Mr. D. Lysaght 
(Monmouthshire) and Sir A. M. Sutherland (North- 
umberland) were among nominations of Sheriffs for 
England and Wales at the annual ceremony in 
London last week. 


Mr. W. A. RospotuaM, head of the tank develop- 
ment department of Rolls-Royce, has been ap- 
pointed to be chief engineer on tank design under 
Mr. Oliver Lucas, Controller-General of Research 
and Development, Ministry of Supply. 


Mr. T. F. Smiru, of Fairmile Bungalow, Stoke 
Prior, Leominster, who has held important positions 
in the foundry departments of the Ford Motor Car 
Company, Allied Ironfounders, Limited, and R. A. 
Lister & Company, Limited, is leaving the poultry 
farming business and has the intention of returning 
to the foundry industry. 


Mr. JOHN RODGERS has been appointed by the 
Secretary of the Department of Overseas Trade to 
be Director of Post-War Planning in the Depart- 
ment of Overseas Trade. Mr. Rodgers is being 
transferred from the Ministry of Information. His 
duties at the Department of Overseas Trade will be 
principally concerned with the factual investigation 
of the problems of United Kingdom export trade 
after the war. 


Wills 


MurrneaD, P. H., of Newcastle-upon-Tyne, works 
manager of the Elswick and Scotswood 
Works of Vickers-Armstrongs, Limited 

Hutton, W. R., of Low Fell. Durham, general 
manager of R. & W. Hawthorn, Leslie & 
Company’s shipbuilding yard, Hebburn 


£11,082 


£11,823 








New Companies 


(“ Limited” is understood. Figures indicate capital. 
Names are of directors unless otherwise stated. Informa- 
tion compiled by Jordan & Sons, 116, Chancery Lene. 
London, W.C.2.) 

J. R. Calverley & Company, Holly Bank Engi- 
neering Works, Radcliffe—Engineers, metal 
workers, etc. £1,000. J. R. and R. N. Calverley. 


Bentley Martin Ground Form Cutter Company 
—To take over the business of a manufacturer of 
tools, cutters, shears and shearing machines carried 
on at Nightingale Works, Gildersome Street, Wool- 
wich, by C. W. Martin as “ Albert Martin & Com- 
seal £14,000. P. A. and W. Bentley and ©. W. 

artin. 


Dawber & Bowers—To take over the business of 
engineers, etc., formerly carried on by Newey & 
Homer (Dudley), Limited, and Newey & Homer 
(Manufacturing), Limited, together with certain 
freehold premises and the issued share capital of 
Precision Patterns, Limited. £10,000. E. N. 
Dawber and E. S. Bowers, “ Thurlstone,” Castle- 
croft Gardens, Wolverhampton. 
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Obituary 


WE REGRET TO ANNOUNCE the death of Mr. F. w 


Firth, chairman of the Brightside Foundry Engineer. 
ing Company, Limited. When in 1925 he succeedeg 
the late Mr. T. H. Firth, President of th 


Institute of British Foundrymen in 1919. as chair. 
man of this well-known Sheffield concern. he em- 
barked upon a policy of rationalised expansion] 
which has been most successful. Not only 
has this created much additional local employment, 
but has enhanced the already high reputation the 
company enjoyed for so many years. Since his 
election to membership of the Institute in 1914] 
he has invariably been a wholehearted and generous 
financial supporter. He did not participate to any 
great extent in its technical activities, leaving thi 
to his colleagues, Mr. Ambrose Firth, Mr. T. H 
Firth and Mr. John Shaw. He was a profoun 
student of the founding industry as a whole an 
in this connection made a remarkably fine review 
of its activities and prospects in one of our specia 
New Year issues. The foundry industry has indee 
sustained an irreparable loss through the death o 
Mr. Fred, as he was almost universally known, ag 
he certainly ranked high amongst that ever-growing 
band of enlightened businessmen who regard the 
technical standard of their firms as the chief factor 
in ensuring stability and progressive growth. 


THE ANNOUNCEMENT of the death of Mr. Frank 
J. Hemming at the age of 49 will not come as a 
shock to his many friends in the foundry industry 
for it was well known that for some months he 
had been seriously ill, yet the loss will be fel 
just as keenly by an extremely wide circle 
Hemming came into prominence about ten years 
ago when he was appointed managing director off 
F. H. Lloyd & Company, Limited, of DarlastonJ 
He had no easy task, as the selling prices off 
steel castings had reached quite unremunerative 
levels. He therefore decided that any internal steps 
he took would be abortive without the co-operation 
of the whole of the industry, and consequently 
took a very prominent part in the formation and 
organisation of the General Steel Castings Asso- 
ciation. By this action, the Government and people 
of this country owe to him and a handful of enthv- 
siastic colleagues more than they realise, as the 
industry was rapidly heading for bankruptcy. Under 
his chairmanship his firm progressed very notably. 
He was well qualified for the important position 
he occupied as he went through a course of train- 
ing in foundry work and spent some time in the 
metallurgical laboratories of the Patent Shaft & 
Axle Tree Company, of Wednesbury. He saw 
service in France in the last war and on his return 
in 1918 with the rank of captain, he was appointed 
a director of F. H. Lloyd & Company, Limited, 
and became chairman of the company in 1931. He 
was a member of the Executive Committee of the 
General Steel Castings Association, which he repre- 
sented on the council of the British Iron and Steel 
Federation; past-president of the Birmingham 
Branch of the Institute of British Foundrymen. 
and a member of the management board of the 
Engineering and Allied Employers’ Federation. H¢ 
was a Freemason, and a member of the Executive 
Committee of the Walsall General Hospital. In 
his younger days he was a Staffordshire count} 
hockey player. Mr. Hemming leaves a widow and 
three sons, and to them we offer our sincere sym: 
pathy. The Institute was represented at the funeral 
by its vice-president, Mr. D. Howard Wood, who 
was Mr. Hemming’s brother-in-law. 











Reports and Dividends 


Revo Electric—Interim dividend of 5% (same). 

J. H. Fenner & Company—Dividend of 6 
(10%). 

Glenfield & Kennedy—Interim dividend of 5% 
(same). a 

W. T. Henley’s Telegraph Works—Interim div! 
dend of 5% (same). ; 

British Piston Ring—Final dividend of 15° 
making 20% (same). 


Frederick Braby—Final ordinary dividend of 
74%, making 10% (same). 
R. & J. Dick—Trading profit to August 


£35,351 (£42,402); dividend of 10% (same). 
Metal Industries—Interim dividend on the 
and “B” ordinary stock of 24% (unchanged). _ 
Aeroplane & Motor Aluminium Castings—N* 
profit for the year to March 31, after depreciati¢ 
and E.P.T., £21,896 (£35,607); income-tax, £18,50) 
(£17,000): dividend of 15% (same); forward, £14.3° 
(£18,459). 
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G.R. Silica Brands include: 


LOWOOD. Made in one of the largest and most modernly 
equipped silica brick works in the world. Careful selection 
and blending of silica stone, mechanical grading and powerful 
presses are all factors in the manufacture of bricks able to 
withstand the severe conditions of modern furnace practice. 


ALLEN. Like Lowood, these are widely used in converters, 
open hearth and electric furnaces, and glass tanks. Modern 
methods of manufacture ensure the production of uniformly 
well-fired bricks of low porosity and perfect finish, 
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A SKIN- 
TO- SKIN 
JOINT 


a of size and shape and perfect finish are 

indispensable characteristics of first quality Silica 
Bricks for use in all furnace structures — converters, 
electric, open hearth, and glass furnaces, and so on. 
A “well-fitting ” lining of Silica Bricks, for example, is 
impossible, unless the refractories used provide real 
“skin to skin” joints. 


G. R. Silica Bricks are recognised and widely accepted 
as refractories possessing these qualities. In addition, 
they are uniformly consistent as regards refractoriness- 
under-load, bulk density, high degree of conversion, 
and volume stability at melting temperatures. 


When you build with G.R. Silica Bricks you build 
with assurance and confidence. 





GENERAL REFRACTORIES LTD. 


HEAD OFFICE: GENEFAX HOUSE, SHEFFIELD, 10. TELEPHONE 31113 (6 LINES) 
G.P.36 








FIREBRICKS: Glenboig Special, Glenboig Special Crown, 

slenboig, Glenboig Crown, Castlecary, Dykehead, Gem 

White Carr, Stour, Hycone, Alumantine, Hysilyn, 
Adamantine, Llangennech. 

BASIC BRICKS : Spinella, Saxpyre, Supermag, Diazite, Dolomax. 

ACID-PROOF REFRACTORIES: Obsidianite, Losol. 


INSULATION : Amberlite Bricks, Cement and Concrete. 
SILICA BRICKS: Lowood, Meltham, Allen, Quartex, 
CEMENTS: Sintex, Durax, Pyrolyte. PLASTICS: Durax, Rotaline 
Plastic K-N., Glendoline, Ground Ganister, Steel Moulders’ 
Compositions. SILLIMANITE: Tank Blocks, Bricks and 
Cements. SANDS: Moulding, Brick Facing, Silica, Glass. 
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Raw Material Markets 


A steady flow of Government specifications con- 
tinues to be placed with the heavy engineering 
foundries, which are employed to capacity on work 
of urgent importance. The light-castings section 
of the industry is still unable to operate on a full 
scale, and much additional business could be 
tackled. The defence programme does not call 
for any large tonnage of light castings, and makers 
are handicapped by the various restrictions on 
trade, with the result that few of them can see 
far ahead and much of the labour force has been 
transferred to other branches of industry. The 
steel trade is making valiant efforts to cope with 
the ever-increasing demand for a wide variety of 
products and deliveries are satisfactory. Demand 
for alloy steel, particularly, is increasing every 
week, 

Manufacturers of re-rolled steel products, on 
which there is a rebate of 15s. per ton, have 
notified consumers that after the end of this month 
the rebate will be deducted from the invoice price. 
Hitherto the procedure has been for buyers to apply 
for repayment of the amount of the rebate three 
months after purchase. No notification has as yet 
been received regarding the 5s. rebate on pig-iron, 
but it is expected that both the pig-iron makers 
and the manufacturers of finished steel will modify 
procedure similarly. 


Pig-lron 


MIDDLESBROUGH—There is a good supply of 
high-phosphorus iron coming into this district from 
the Midlands, and stocks are being accumulated in 
addition to current needs being satisfied. Output 
of Cleveland foundry iron is still suspended, but 
consumers are caused little, or no, inconvenience 
on this account, despite the haulage involved from 
the more distant sources of supply. Applications 
for licences for hematite are scrutinised very care- 
fully; supplies are available more freely, but the 
Control are anxious to place into stock as much 
as possible, so that alternative grades of iron are 
utilised where possible. 


LANCASHIRE—There has been a slight im- 
provement in the position among certain light- 
castings manufacturers, but it is hardly to be ex- 
pected that this will be more than a temporary 
phase, as this trade is not participating very fully 
in the armaments drive and much of the ordinary 
domestic trade has been suspended for the dura- 
tion of the war. There is a much stronger demand 
for foundry iron from the machine-tool and heavy 
electrical trades, which are busily employed. For- 
tunately, ample supplies are forthcoming from 
Derbyshire and Staffordshire makers, who are de- 
livering promptly. Special refined pig-iron is mov- 
ing away steadily. 


MIDLANDS—Well-filled order-books are held 
by most of the heavy engineering foundries, and 
it is unlikely that there will be any recession while 
hostilities last, as the works are turning out large 
tonnages of material needed for the prosecution of 
the war. Although it is not possible for them to 
acquire all the hematite they would like to have, 
they are fairly well placed, on the whole, for sup- 
plies of pig-iron. Hematite is still definitely in 
short supply, despite the fact that stocks are on 
hand, but this is due to the desire of the authori- 
ties to guard against the future. Low-phosphorus 
iron, together with refined iron and steel scrap, is 
readily forthcoming, while the supply of high- 
phosphorus iron is very satisfactory. The latter is 
largely consumed by makers of light castings, who 
are not happily placed for new business. This type 
of iron, however, is being used much more exten- 
sively than in normal times by heavy engineers, 
thus reducing the demand for other qualities which 
are more difficult to obtain. 


SCOTLAND—Peak output of pig-iron is being 
recorded in this district, but, nevertheless, the use 
of imported material cannot yet be eliminated. 
Consumption is impressive, especially in the heavy 
engineering section. which is kept fully engaged 
on vital contracts, the shipyards particularly issuing 
large orders. Conditions in the light-castings in- 
dustry oe still on the slack side, with little pros- 
o 


pect improvement in the near future. Steel- 
makers are getting good deliveries of iron, though 
increased deliveries of hematite would be 
appreciated. 


Coke 


There is still no delay in getting deliveries of 
foundry coke either from South Wales or Durham, 
and consumers generally are well placed, most of 
them having considerable stocks on hand. De- 
liveries to date have been so regular that there has 
been little, or no, need for withdrawals to be made 
from reserves. For delivery to Birmingham and 
Black Country stations, the current price of Dur- 
ham best foundry coke is 62s. 9d. per ton. 


Steel 


Steelmakers are keeping well abreast of contracts, 
deliveries generally being well up to schedule. 
There is urgent need for larger outputs of alloy 
steels, the demand for which in connection with 
the munitions drive is steadily expanding. The 
position is receiving close attention, and production 
of these qualities is well on the upgrade, although 
it may be some considerable time before supply 
and demand are equated. Heavy plates are well 
taken up by boilermaking, shipbuilding and wagon 
concerns, and the mills are pressed for supplies. 
There is an extensive call for sheets, too, but new 
bookings are not so frequent in many cases. 





Scrap 


Scrap merchants are finding it difficult to dis- 
pose of certain grades of metal, despite the fact 
that consumption is maintained at a high level. 
This is due to users having accumulated consider- 
able stocks over a period of months and now find- 
ing themselves unable to take up additional sup- 
plies for the time being. For the most part, how- 
ever, scrap is in full request and will undoubtedly 
remain so, as the steelworks and foundries are 
using large tonnages. 


Metals 


COPPER—lIt seems quite certain that adequate 
supplies of copper are still arriving here from 
Empire sources, while the increase in the use of 
scrap metal in the brassmaking industry is con- 
serving our copper stocks. The recent introduction 
of more severe restrictions on the use of copper 
in the United States appears already to have had 
some good effect on the supply position, although 
the situation remains rather tight. 

London interests have again made representa- 
tions to the Chilean Government regarding the 
resumption of the amortisation of the country’s 
bonds in this country. Chilean law provides that 
the whole of the revenues of the Government de- 
riving from the sale of copper and nitrate should 
go to the service of the foreign debt. Half of this 
amount should be applied to interest service and 
the balance, less expenses, to amortisation. A 
cessation of this arrangement was brought about 
by the Chilean earthquake in 1935. It is now felt 
that the moneys necessary for reconstruction have 
been fully appropriated from the nitrate and copper 
revenues, and that the terms of the original arrange- 
ment should be resumed. 


TIN—tThe market is still hopeful that the Board 
of Trade will agree to a resumption of tin exports 
from this country, but there has been no indica- 
tion either way up to the present. Optimism in 
this respect, coupled with heavy consumer buving 
in one quarter, has strengthened the price position 
during the past week. It is understood that the 
American authorities have requested Canadian and 
South American tin consumers to restrict their 
purchases of tin in the U.S.A. 


The Tin Producers’ Association has sent a letter 
to the Secretary of State for the Colonies, Lord 
Moyne. enclosing a resolution calling for the 


removal of the tax on tin-ore exports from Malaya 
to countries outside the Empire. The resolution 
describes the tax as a _ prohibitive one. The 
Association point out that the tax is the only 
example within the Empire of discrimination 
against buyers of non-British nationality. The 
opinion is expressed that tin producers should be 
at liberty to decide for themselves where and how 
their ore should be smelted. The United States 
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Government have arranged that the tin smelter 
now being erected at Texas shall obtain ore to 
begin with from Bolivia and the Netherlands: Fas; 
Indies. It is argued that Malayan tin ininers 
should have liberty to compete with these countries 
if they so wish, more particularly as the U.S.A. 
is by far the largest consumer of tin in the world. 

In his address to shareholders of the Tyonoh 
Mines, Limited, in London last week, Mr. j. H. 
Rich (chairman) touched on the subject of the 
duty on exports of tin ore, and said that it was 
to be hoped that the Government would turn a 
deaf ear to the representations now being made for 
the abolition of the export duty on ore to foreign 
countries, a duty which had been in force since 
1903. The reasons for imposing the duty then 
held with equal force at the present day. Referring 
to the proposed new tin control scheme, Mr. Rich 
said that the present trend pointed to the fact 
that international control schemes, whether they 
met with universal approbation or not, were to 
form part of the economic structure of the future. 
and it was in that light that the proposed new 
scheme had to be viewed—as one piece in a pattern, 
No control scheme could, however, work to the 
best advantage unless there was mutual goodwill 
amongst those who were parties to it and who 
fulfilled the spirit as well as the legal obligations 
of the agreement. 

As regards the future outlook, Mr. Rich said 
that in these times it was manifestly impossible 
to attempt even a prediction of what lay ahead. 
The tension in the Far East naturally caused grave 
anxiety, but apart from that the present indications 
were that the demand must remain on a sufficiently 
high scale to absorb the entire potential output 
of tin so long as the war lasted. The post-war 
situation would, however, probably bring about an 
abrupt reversal of this state of affairs and curtail- 
ment of output would be necessary. It was im- 
possible to attempt an estimate of what that 
curtailment would be. It would largely depend on 
the type of international organisation that would 
emerge from the peace treaty. The fact that this 
vital matter was being tackled in good time gave 
legitimate ground for confidence, and if the mistakes 
of the previous post-war period were guarded 
against then the fears entertained in some quarters 
of a big slump in demand would be greatly 
overrated. 

In view of the tense political situation in the 
East, insurance rates on shipments from the East 
to the United States are naturally high.  Re- 
ferring to this subject, the monthly tin review for 
October, issued by A. Strauss & Company, Limited, 
37-39, Lime Street, London, E.C.3, states that “ the 
insurance on metal from the East to the States has 
increased by 10s. per cent. This means that on 
the Pacific route it is doubled, as it has risen from 
10s. to 20s. per cent. By the Cape route the in- 
crease is from 30s. to 40s. per cent. These rates 
refer to shipments by American steamers, which 
to-day carry the bulk of the traffic. With a fixed 
maximum price in the United States, above which 
no one may purchase metal, any increase in insut- 
ance or freight rates falls entirely on the producer. 
who gets a correspondingly smaller price for his 
metal. This seems unfair, and doubtless if any 
further increase takes place strong representations 
will be made to the American authorities to rectify 
this anomaly. We understand that such an 
application has. in fact, already been made and 
categorically refused, but it seems doubtful how 
long the American authorities can maintain this 
untenable position.” 

Tin prices on the London Metal Exchange during 
the past week have been as follow: — 

Cash—Thursday, £258 10s. to £259; Friday, £258 
to £258 10s.; Monday, £257 5s. to £257 10s.: Tues- 
day, £256 15s. to £257: Wednesday, £257 5s. to 
£257 10s. 

Three Months—Thursday, £261 10s. to £261 15s.: 
Friday, £261 to £261 5s.; Monday, £260 5s. to 
£260 10s.; Tuesday, £259 15s. to £260: Wednesday. 
£260 5s. to £260 10s. 


SPELTER—Despite the very extensive demand 
for spelter. deliveries to consuming points are satis: 
factory. Distribution is largely confined to essential 
undertakings. 


LEAD—It is becoming rather less easy to obtain 
lead unless applications are backed up by priority 
permits, although supplies are quite adequate [0 
satisfy all war requirements in addition to a fairly 
considerable volume of other business. 
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